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PREFACE. 


In  the  preface  to  the  former  edition  it  was  stated  that  this 
work  was  not  put  before  the  public  with  the  design  to  bring  it 
into  competition  with  any  of  the  valuable  treatises  on  the  same 
subject  already  existing,  but  simply  in  compliance  with  a  wish 
which  had  been  frequently  expressed  on  the  part  of  the  students 
of  surgery  at  this  University  to  be  furnished  with  a  Compendium 
of  my  Lectures. 

For  their  use  it  was  prepared ;  and  wbile  I  ventured  to  hope 
that  others  might  find  it  not  unserviceable,  still  it  was  my  chief 
object  that  those  should  derive  benefit,  for  whose  especial  use  it 
was  intended. 

It  has  been  my  endeavour  to  combine  simplicity  of  arrange- 
ment, and  conciseness  and  clearness  of  description,  with  the 
elucidation  of  sound  principles  and  practice,  as  well  as  to  give  a 
faithful  account  of  the  present  state  of  surgical  opinion  on  the 
various  subjects  treated  in  the  work. 

By  economy  of  space,  and  reducing  tbe  size  of  the  type,  there 
has  been  added  new  matter  amounting  to  nearly  one-third  of  the 
former  volume,  and  that  without  rendering  the  present  more 
bulky  than  it. 

I  take  the  opportunity  of  acknowledging  the  assistance  which 
has  been  rendered  to  me  by  my  son,  Dr.  William  Pirrie,  in  re- 
writing the  chapter  on  Inflammation. 

The  wood-engravings  are  taken  from  drawings,  many  of  which 
are  delineations  of  preparations  in  my  own  Museum ;  others  are 
of  patients  who  were  under  my  care  ;  and  the  rest  are  from  autho- 
rities which  are  duly  acknowledged. 


Vlii  PREFACE. 

The  drawings  of  the  original  illustrations  were  made  by  Mr. 
Cleland,  and  were  afterwards  executed  on  wood  by  Dr.  West- 
macott. 

To  Dr.  Bennett  I  owe  acknowledgments  for  the  use  of  many 
wood-cuts,  illustrative  of  the  inflammatory  process  and  of  the 
microscopic  characters  of  tumours;  and  to  Dr.  Eedfern  I  would 
also  express  my  obligations  for  the  use  of  many,  illustrative  of 
diseases  of  cartilages.    My  warmest  thanks  are  due  to  my  Pub- 
lisher, for  permission  to  use  the  blocks  belonging  to  two  works 
remarkable  for  the  excellence  of  their  wood -engravings,  namely, 
Mr.  Bransby  Cooper's  edition  of  Sir  Astley  Cooper's  "  Treatise  on 
Dislocations  and  Fractures,"  and  Mr.  Liston's  "  Practical  Sur- 
gery."   With  beautiful  and  instructive  engravings  from  these 
many  pages  of  this  work  are  adorned. 


247,  Union  Street,  Aberdeen, 
October,  1860. 


CONTENTS. 


CHAPTER  I. 

PAGE 


Inflammation   -1 

CHAPTER  II. 

Tubercle  .  51 

CHAPTER  III. 

Cancer  57 

CHAPTER  IV. 

Erythema  and  Erysipelas   75 

CHAPTER  V. 

Burns  -  89 

CHAPTER  VI. 

"Wounds  '  113 

CHAPTER  VII. 
Tumours  160 

CHAPTER  VIII. 
Fractures   175 

CHAPTER  IX. 

Injuries  of  the  Brain  276 


CONTENTS. 

CHAPTER  X. 

_  PAGE 

Dislocations.    ...  or,, 
 294 

CHAPTEK  XI. 

Affections  of  the  Osseous  System   361 

CHAPTER  XII. 
Diseases  of  Joints   409 

CHAPTER  XIII. 

CURVATURES  OF  THE  SPINE   455 

CHAPTER  XIV. 
Talipes,  or  Club-Foot  474 

CHAPTER  XV. 
Diseases  of  the  Arteries  493 

CHAPTER  XVI. 
Diseases  of  Veins   536 

CHAPTER  XVII. 
Hernia  551 

CHAPTER  XVIII. 
Injuries  of  the  Abdomen,  and  Operations  59 S 

CHAPTER  XIX. 
Calculous  Disorders  616 

CHAPTER  XX. 
Affections  of  the  Testicle  and  Hydrocele  649 

CHAPTER  XXI.  • 
Affections  of  Genito-Urinaky  Organs  666 

CHAPTER  XXII. 
Amputations  and  Resections  712 


CONTENTS.  XI 

CHAPTER  XXIII. 

PAGE 

Deligation  of  Arteries  737 

CHAPTER  XXIV. 
Affections  of  the  Rectum  756 

CHAPTER  XXY. 
Affections  of  the  Nose  765 

CHAPTER  XXVI. 
Affections  of  the  Mouth,  Throat,  and  Windpipe    .    .    .  776 

CHAPTER  XXVII. 
Affections  of  the  Breast  806 

CHAPTER  XXVIII. 

Affections  of  Integument  and  Nails  813 

% 

CHAPTER  XXIX. 
Affections  of  the  Eye  and  its  Appendages  821 

CHAPTER  XXX. 
Affections  of  the  Ear  866 


THE 

ikigje*  mils  tyxzttitt  at  %m%tq. 


CHAPTER  I. 

INFLAMMATION. 

That  a  perfect  acquaintance  with  the  doctrines  of  inflammation  is  of 
the  utmost  importance  to  both  the  surgeon  and  the  physician  must  be 
allowed  when  it  is  considered,  that  in  most  of  the  morbid  changes 
to  which  the  human  frame  is  liable,  inflammation  presents  itself  at 
one  period  or  anothei'.  To  the  surgeon  it  is  interesting,  not  only  as 
a  destructive  morbid  agent,  leading  to  consequences  more  or  less 
disastrous — to  ward  off  which  is  the  constant  aim  of  his  care  and  treat- 
ment— but  also  in  many  cases  as  a  healing  medium,  through  which 
injuries  are  repaired,  or  conditions  induced  which  act  as  safeguards 
against  greater  evils.  So  the  skilful  surgeon,  taught  by  careful  obser- 
vation of  natural  processes,  is  often  induced  to  use  inflammation  as  a 
healing  instrument ;  that  is,  he  strives  artificially  to  excite  inflamma- 
tion, in  the  hope  that,  by  its  operation,  he  may  either  repair  a  defor- 
mity, or  produce  some  change  conducive  to  the  welfare  of  his 
patient. 

When  we  speak  of  any  tissue  as  being  in  a  state  of  inflammatiou, 
we  mean  by  the  expression,  that  the  natural  nutrition  and  nervous 
energy  of  the  part  are  perverted,  that  certain  remarkable  changes,  to ' 
be  afterwards  described,  have  taken  place  in  the  blood  and  its  con- 
taining vessels,  and  that  the  normal  healthy  affinity  between  the 
blood  and  the  tissues  of  the  part  is  deranged. 

Inflammation,  to  use  the  short  but  expressive  language  of  Dr. 
Alison,  may  be  defined  as  a  "  peculiar  perversion  of  nutrition  or  of 
seci-etion,"  attended  with  various  abnormal  conditions  of  the  blood 
and  its  vessels,  the  most  essential  of  which  is  exudation  in  the  part 
affected. 

For  the  better  elucidation  of  this  subject,  the  various  phenomena 
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observable  in  a  common  case  of  inflammation,  and  the  general  treat- 
ment of  the  inflammatory  process,  may  be  detailed  under  the  succes- 
sive heads  of — 

1st.  The  local  changes  observable  by  the  aid  of  the  microscope  in 
the  part  affected  : 

2nd.  The  local  symptoms  arising  from  these  changes  : 

3rd.  The  general  or  constitutional  symptoms  : 

4th.  The  results,  events,  or  terminations  of  the  inflammation  :  and 

5th.  The  general  principles  of  treatment,  with  the  rationale  of 
their  operation. 

LOCAL  CHANGES. 

By  the  aid  of  a  microscope  the  following  phenomena  may  be  readily 
seen  in  the  transparent  parts  of  animals,  as  in  the  web  of  a  frog's  foot, 
after  the  application  of  a  stimulus  capable  of  exciting  inflammation, 
such  as  alcohol,  or  acetic  acid. 

I.  The  capillary  vessels  are  narrowed,  and  the  flow  of  blood  through 
them  accelerated.  This  stage  is  of  very  short  duration,  more  espe- 
cially when  the  stimulus  is  very  powerful ;  in  which  case  it  may  pass 
so  quickly  into  the  next  as  to  escape  observation. 

II.  The  vessels  become  greatly  distended,  and  the  flow  of  blood  is 
slower  than  usual. 

Some  have  doubted  whether  constriction  of  the  vessels  ever  takes 
place  prior  to  their  dilatation.  This  seems  to  depend  a  good  deal 
upon  the  kind  and  the  strength  of  the  stimulant  employed  ;  thus,  if 
the  stimulant  be  mechanical,  it  will  first  occasion  a  momentaiy  con- 
traction of  the  vessels  j  whereas  a  strong  solution  of  salt  or  of  sulphate 
of  copper  will  immediately  produce  a  marked  dilatation  of  the  vessels, 
unpreceded  by  any  constriction. 

Again,  many  writers  describe  the  flow  of  blood  as  accelerated 
through  the  contracting  vessels ;  but  on  this  point  Professor  Paget 
remarks,  "  as  the  vessels  are  contracting,  the  blood  flows  in  them  more 
slowly,  or  begins  to  oscillate ;  nay,  sometimes,  I  think,  even  before 
the  vessels  begin  visibly  to  contract,  one  may  observe  that  the  blood 
moves  more  slowly  in  them,  as  if  this  were  an  earlier  effect  of  the 
stimulus  ;  nor  have  I  ever  seen  (what  has  been  commonly  described) 
the  acceleration  of  the  flow  of  blood  in  the  contracting  vessels." 

Again,  he  remarks,  "  It  has  been  commonly  said,  that,  as  the  vessels 
contract,  therefore  the  movement  of  blood  becomes  more  rapid  in 
them,  as  when  a  river  entering  a  narrow  course  moves  through  it 
with  a  faster  stream  ;  and  that  then,  as  the  vessels  widen,  so  the 
stream  becomes,  in  the  same  proportion,  slower.  But  this  is  far  from 
true  ;  the  stream  becomes  slower  as  the  artery  or  vein  becomes  nar- 
rower by  contraction  ;  and  then  as  the  tube  again  dilates,  the  stream 
grows  faster ;  and  then,  without  any  appreciable  change  of  size,  it 
may  become  slower  again,  till  complete  stagnation  ensues  in  at  least 
some  part  of  the  bloodvessels." 
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The  dilatation  affects  alike  the  arteries,  the  veins,  and  the  capil- 
laries ;  and  may  be  either  hardly  perceptible,  or  such  as  to  double  or 
treble  the  normal  diameter  of  the  vessels.  Very  frequently  the  dila- 
tation of  the  vessels  is  accompanied  with  a  change  in  their  shape  ;  for 
they  are  often  observed  to  be  elongated,  and  to  have  a  tortuous  or 
wavy  form.  Such,  beyond  all  doubt,  are  the  first  and  second  abnormal 
changes  produced  by  the  application  of  the  stimulus. 

III.  The  blood  flows  irregularly  :  it  oscillates,  that  is,  it  goes  back- 
wards and  forwards,  and  often  is  absolutely  stagnant  for  a  time.  In 
the  neighbourhood  of  the  parts  thus  affected  the  vessels  are  distended, 
and  the  circulation  through  them  is  more  rapid  than  is  natural  ;  and 
over  all  the  affected  surface  new  vessels  become  visible,  the  explana- 
tion of  which  is  believed  to  be,  that  the  red  particles  are  received  in 
abundance  into  vessels  which  previously  contained  them  in  such  small 
quantities  as  not  to  be  perceptible. 

IV.  The  vessels  become  greatly  distended,  and  the  circulation  of 
blood  ceases  entirely. 

Besides  the  general  distension  of  the  entire  circumference  of  the 
vessels,  Kolliker,  Hasse,  and  other  German  pathologists,  and  Paget 
and  W.  Jones,  in  this  country,  have  observed  that,  in  some  cases  of 
inflammation,  the  vessels  had  fusiform  dilatations  of  their  whole  cii*- 
cumference  only  at  particular  points  of  their  course  ;  or  presented, 
at  short  intervals,  aneurismal  pouches  sprouting  from  one  side  of 
their  walls.  These  partial  dilatations  are  not,  however,  peculiar  to 
the  inflammatory  state  ;  and  have  been  ascribed  to  structural  degene- 
ration of  the  walls  of  the  vessels,  in  consequence  of  which  they  cannot, 
through  their  entire  length,  present  an  equable  resistance  to  the  in- 
creased pressure  of  the  blood. 


Fig.  1. 


An  exact  copy  of  a  portion  of  tho  wob  in  the  foot  of  a  young  frog,  after  a  drop  of  stronir  nlcohnl 
had  been  p  accd  upon  it.  On  tho  left  of  tho  figure  the  circulation  is  natural ;  ^n  its  micfe  e TZr 
ton  the column  of  blood  is  oscillating,  and  tho  corpuscles  crowded  together;  on  tho  right  I  be" 

nc™iOU  ?S  1t0VP°d'  ^nd  0*udnti™  taken  We.  About  the  centre  hemorrhage  baa 
occurred,  owing  to  laceration  of  a  capillary  vessol.— Bbnkktt.  "'"rinage  nog 
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V.  Blood  becomes  effused  into  the  surrounding  textures  by  rupture 
of  the  vessels,  and  liquor  sanguinis  is  exuded  without  rupture. 

VI.  Besides  these  changes  in  the  size  of  the  vessels  and  the  move- 
ment of  the  blood,  others  are  observed  in  the  relation  of  the  corpuscles 
of  the  blood  to  each  other,  and  to  the  walls  of  the  vessels. 

In  the  transparent  parts  of  animals  in  the  natural  state,  the  red 
corpuscles  of  the  blood  circulate  in  the  centre  of  the  bloodvessels : 
and  on  each  side  there  is  a  space  containing  the  liquor  sanguinis,  and 
the  lymph  corpuscles.  Two  currents  are  thus  circulating,  one  in  tbe 
centre,  consisting  of  the  red  corpuscles,  the  circulation  of  which  is 
very  rapid ;  and  the  other  at  the  sides,  consisting  of  the  liquor 
sanguinis  with  the  lymph  corpuscles,  the  circulation  of  which  is 
comparatively  very  slow. 

In  inflammation  the  following  abnormal  changes  may  be  seen.  The 
lymph  corpuscles  proceed  very  slowly  in  the  lymph  spaces,  and  some 
of  them  become  adherent  at  certain  parts  to  the  sides  of  the  vessels. 
The  central  column  of  red  particles,  as  the  vessels  distend,  becomes 
enlarged ;  the  corpuscles  encroach  on  the  lymph  spaces,  and  gra- 
dually come  into  contact  at  some  parts  with  the  walls  of  the  vessels ; 


Fig.  2. 


„  PnlnurlesB  elobulcs  adherent,  b.  Blood  discs,  still  circulating,  c.  Dense,  stagnant,  homo- 
geneou^M  "^^^  in  oscillatory  movement,  becoming  detached  from  &•  impacted 
mass.— Williams 


they  become  adherent  to  each  other,  so  that  their  individual 
forms  are  no  longer  perceptible  ;  and  ultimately,  the  vessels  giving 
way  some  blood  becomes  extravasated,  and  the  liquor  sanguinis 
exudes  through  the  walls  of  the  vessels.  The  exudation  of  liquor 
sanguinis  constitutes  the  essential  phenomenon  of  inflammation  or  m 
other  words,  its  characteristic  or  pathognomonic  feature  ;  while  the 
other  phenomena  constitute  the  state  of  active  congestion,  which  is 
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one  step  short  of  inflammation.  It  is  of  importance  not  to  confound 
congestion  leading  to  inflammation  with  the  inflammation  itself. 
Effusion  of  serum,  capillary  hemorrhage,  or  extravasation  of  blood 
may  take  place  in  consequence  of  other  morbid  conditions;  but  in 
the  present  state  of  our  knowledge,  it  is  believed  that  inflammation 
never  exists  without  the  exudation  of  liquor  sanguinis,  and  that  the 
exudation  alone  is  a  proof  of  inflammation,  and  is  therefore  to  be 
regarded  as  the  essential  phenomenon  of  inflammation. 

The  above-mentioned  changes  we  see  taking  place  under  the 
microscope  in  the  transparent  parts  of  animals ;  and  although  we 
cannot  apply  this  instrument  to  the  same  purpose  in  man,  still  many 
facts  lead  us  to  the  conclusion,  that  the  same  phenomena  occur  in 
him  as  we  see  in  the  smaller  animals. 


LOCAL  SYMPTOMS. 

The  principal  local  symptoms  are  the  six  following  :  redness, 
swelling,  heat,  pain,  abnormal  exudation,  and  impairment  of  function. 

I.  EEDNESS. 

Cause. — This  symptom  arises  from  an  increased  quantity  of  blood 
in  the  inflamed  part,  not  only  in  the  larger  vessels,  but  also  in  the 
capillaries.  The  smallest  of  the  capillaries,  in  their  natural  condition, 
are  invisible  to  the  unassisted  eye,  and  allow  only  one  blood  globule 
to  pass  through  at  a  time ;  but  in  inflammation  they  become  so  en- 
larged as  to  allow  several  to  pass  abreast.  In  some  inflammations, 
the  redness  is  partly  caused  by  extravasation  of  blood ;  but  in  most 
instances  it  depends  on  enlargement  of  the  capillaries,  and  the  con- 
sequent increase  in  the  quantity  of  blood  contained  by  them. 

Varieties  as  to  tint,  extent,  and  form. — The  tint  of  the  redness  varies 
in  different  inflammations  : — in  common  acute  and  sthenic  inflam- 
mation, it  is  bright  and  vivid,  like  arterial  blood ;  in  chronic  and 
asthenic  inflammation,  it  is  more  of  a  dark  or  purple  hue  ;  in  erythema, 
it  is  a  bright  rosy  red,  and  perfectly  continuous  ;  in  erysipelas,  it  is 
of  a  darker  red ;  in  erysipelas  attended  with  great  bilious  derange- 
ment, it  is  of  a  yellowish  red ;  in  syphilitic  inflammations,  it  has  some- 
thing of  a  copper  tinge ;  in  scrofulous  inflammation,  it  presents  a 
peculiar  soft  appearance ;  and  when  the  inflammation  is  about  to 
result  in  gangrene,  it  is  of  a  dark  purple  or  blackish  hue. 

The  extent  and  form  of  the  redness  vary  according  to  the  character 
and  intensity  of  the  inflammation,  and  the  nature  of  the  tissue  prin- 
cipally involved.  In  phlegmon,  for  example,  it  is  circumscribed  ;  in 
erysipelas,  diffused  ;  in  phlegmon,  it  is  gradually  and  insensibly 
lost  in  the  surrounding  parts;  whereas,  in  the  erratic  form  of  ery- 
thema, it  presents  a  distinctly  defined  margin,  or  may  be  said  fco  be 
abruptly  circumscribed.    With  regard  to  form,  it  may  bo  linear,  as 
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in  inflammation  of  veins  and  lymphatics  ;  or  punctiforni,  as  in  in- 
flammation of  the  villi  of  a  mucous  membrane,  which  is  not  itself 
involved  ■  or  ramiform,  as  when  the  smaller  arteries  and  veins  only 
are  seen  distended  j  or  capilliform,  as  when  the  distension  of  some  of 
the  capillaries  is  also  seen  ;  or  uniform,  as  in  erysipelas,  when  there 
is  one  continuous  blush  of  efflorescence. 

The  presence  or  absence  of  redness  is  not,  by  itself,  a  proof  of  the 
presence  or  absence  of  inflammation.— Eedness  alone  does  not  con- 
stitute inflammation  ;  for  it  often  exists  without  inflammation,  as  in 
the  crimson  spot  of  the  hectic  cheek,  or  in  the  blush  of  shame,  or 
when  produced  by  friction,  or  by  the  application  of  heat,  or  by  tbe 
cupping  glasses.  On  the  other  hand,  the  absence  of  redness  is  no 
proof  that  inflammation  does  not  exist ;  for  some  inflammations,  as 
those  of  the  cornea  and  of  the  arachnoid  membrane,  are  attended 
with  opacity  instead  of  redness.  It  is  only  in  conjunction  with  other 
local  indications  that  redness  is  regarded  as  a  symptom  of  inflamma- 
tion. The  diagnostic  peculiarity  of  inflammatory  redness  is,  its  con- 
tinuing so  long  as  the  inflammatory  action,  which  causes  it,  still 
remains. 

II.  SWELLING. 

Cause. — The  swelling  may,  in  the  early  stage  of  the  inflammation, 
be  occasioned  in  some  slight  degree  by  the  increased  quantity  of 
blood ;  but  it  is  chiefly  caused  by  the  effusion,  into  the  intervascular 
spaces,  of  some  matters  called  products  of  inflammation.  The  nature 
of  these  matters  will  afterwards  be  considered. 

The  extent  of  the  swelling  depends  partly  on  the  kind  and  violence 
of  the  inflammation,  the  more  violent  the  action,  the  greater  generally 
being  the  inflammatory  effusion  ;  and  partly  on  the  nature  of  the  part 
affected,  being  greater  in  loose  and  relaxed  textures  of  a  supple  and 
dilatable  character,  such  as  cellular  tissue,  than  in  those  of  a  hard  un- 
yielding nature,  as  bones.  In  loose  textures,  generally,  the  swelling 
is  most  remarkable. 

The  consequences  of  swelling  vary  much,  according  to  the  importance, 
the  delicate  nature,  the  situation  and  relations  of  the  part  affected. 
In  textures  superficially  situated,  which  do  not  perform  a  function  of 
great  importance,  which  are  loose  and  dilatable,  and  so  placed  that  the 
swelling  cannot  prevent  the  performance  of  any  function  essential  to 
the  animal  economy,  the  occurrence  of  swelling  is  followed  by  relief, 
and  is  therefore  favourably  regarded  by  the  surgeon :  whereas,  in  some 
internal  organs,  as  in  the  sub-mucous  cellular  tissue  of  the  glottis,  and 
in  many  textures  of  a  delicate  nature,  a  very  slight  degree  of  effusion 
is  sufficient  to  lead  to  a  fatal  result  J  and  in  some  firm  and  unyielding 
structures  it  not  unfrequently  causes  the  total  destruction  of  the  part 
inflamed.  The  intelligent  practitioner,  therefore,  in  forming  a  correct 
judgment  of  the  consequences  likely  to  result  from  the  effusion  of 
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products  of  inflammation,  will  be  guided  by  a  consideration  of  the 
site,  relations,  nature,  and  importance  of  the  affected  part. 

Of  swelling,  as  a  symptom  of  inflammation,  it  may  be  remarked, 
that,  like  redness,  it  is  generally  greatest  at  the  centre  of  the  inflam- 
mation,— that  it  is,  in  most  cases,  gradually  lost  in  the  surrounding 
parts,— and  that  alone,  as  may  be  proved  by  many  examples,  it  is  no 
certain  evidence  of  inflammation. 


III.  PAIN. 

Pain  vai*ies  in  kind. — There  are  great  varieties  in  the  kinds  of  pain, 
depending  on  the  part  principally  affected.  It  may  be  of  a  burning, 
tingling,  or  pruriginous  character,  as  in  certain  inflammations  of  the 
skin, — or  throbbing,  as  when  the  cellular  tissue  is  affected, — or 
extremely  acute,  sharp,  and  lancinating,  and  greatly  increased  by 
stretching  the  inflamed  part,  as  in  inflammation  of  serous  mem- 
branes;— or,  as  sometimes,  dull,  heavy,  or  obtuse,  of  an  exceed- 
ingly oppressive  character,  and  attended  with  a  feeling  of  nausea,  as  in 
inflammations  of  some  glandular  organs  ; — or,  as  at  other  times,  of  a 
severe,  bursting  character,  as  in  inflammations  of  ligaments,  fasciae, 
periosteum,  or  bone. 

Pain  varies  in  degree. — Painj  in  different  kinds  of  inflammation, 
varies  much  in  degree,  being,  in  some,  exceedingly  intense,  so  as 
to  constitute  by  far  the  most  urgent  symptom,  while  in  others,  it 
is  comparatively  slight.     In   some   inflammations,  under  certain 
circumstances,  there  is  no  pain.    In  general,  the  intensity  of  the 
pain  is  in  the  direct  ratio  of  the  firmness  and  unyielding  nature  of 
the  part  affected.    For  example,  ligament,  bone,  and  fasciae — struc- 
tures which,  when  sound,  are  endowed  with  little  sensibility — are 
extremely  painful  when  they  become  the  subjects  of  inflammation. 
There  is  generally  more  pain  in  external  inflammations,  and  in  inflam- 
mations of  the  investing  membranes,  than  in  those  which  affect  the 
substance  of  the  viscera,  or  mucous  membranes.    In  inflammation  of 
some  parts  of  mucous  membranes  there  is  only  a  sense  of  heat  and 
uneasiness  not  amounting  to  actual  pain.    The  pain  is  generally 
greater  in  common  than  in  specific  inflammations,  with  the  exception 
of  gout.     Of  inflammation  unattended  with  pain,  the  following 
examples  may  be  enumerated  :— Insidious  and  indolent  forms  of 
scrofulous  inflammations,  in  which  extensive  disorganization  is  often 
produced  without  the  patient  having  ever  been  conscious  of  actual 
pain ;  inflammation  in  a  part  affected  with  paralysis,  or  consequent 
on  the  division  of  the  sensitive  nerve  of  the  eye,  or  in  cases  where  the 
sensibility  of  the  patient  has  been  benumbed  by  the  habitual  use  of 
intoxicating  liquors  ;  inflammations  of  the  lungs  in  low  kinds  of 
typhoid  fever,  which  are  very  dangerous ;  and  those  inflammations 
which  affect  the  mucous  membrane  of  the  urinary  passages,  in  com- 
pletc  anaesthesia  of  the  lower  parts  of  the  body.    The  absence  of  pain 
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therefore,  is  no  certain  evidence  that  inflammation  does  not  exist; 
and  it  is  equally  true  that  its  presence  is  no  sure  proof  that  it  does. 
Of  this  we  have  examples  in  cases  of  neuralgia.  There  is  in 
general  no  difficulty  in  distinguishing  between  inflammatory  and 
neuralgic  pains,  the  former  being  invariably  aggravated  by  pres- 
sure, whereas  the  latter  are  not  only  not  increased,  but  often 
relieved  by  it.  Neuralgic  pain  is  generally  intense  from  the  com- 
mencement, and  sometimes  subsides  suddenly  ;  inflammatory  pain 
steadily  increases  while  the  inflammation  advances,  having  been  at 
first,  perhaps,  nothing  more  than  a  slight  increase  of  the  natural 
sensibility.  The  sudden  subsidence  of  pain  in  violent  inflammations 
is  more  to  be  dreaded  than  desired,  as  it  gives  good  reason  to  suspect 
that  the  part  has  lost  its  vitality,  from  the  inflammation  having  gone 
on  to  gangrene. 

The  site  of  the  pain  is  generally  the  site  of  the  inflammatory  action, 
but  in  some  instances  it  is  at  a  distance  from  it ;  for  example,  in 
inflammation  of  the  bladder  or  kidney,  the  pain  is  felt  at  the  point  of 
the  urethra ;  in  inflammation  of  the  hip-joint,  it  is  felt  principally  at 
the  knee ;  in  inflammation  of  the  diaphragm,  or  upper  part  of  the 
liver,  the  pain  is  at  the  right  shoulder ;  in  some  inflammations  of  the 
brain,  it  is  felt  more  along  the  spine ;  and  in  inflammation  of  the 
spinal  cord,  it  is  sometimes  felt  along  the  thorax,  and  in  parts  of  the 
limbs,  more  than  at  the  seat  of  the  disease.  In  all  such  cases  the  pain 
is  termed  sympathetic,  and  is  met  with  principally  in  those  instances 
in  which  the  parts  inflamed  and  pained  are  closely  connected  together 
by  function,  or  where  the  latter  contain  the  terminal  expansions  of 
nerves  whose  trunk  or  branches  pass  through  or  near  the  former. 
To  avoid  errors  in  diagnosis,  these  peculiarities  as  to  the  site  of  the 
pain  should  be  carefully  kept  in  view. 

Cause  of  pain. — The  pain  has  been  by  some  ascribed  to  compression 
of  the  nerves  of  the  inflamed  part  by  distended  vessels  and  effusion  ; 
by  others,  to  an  exaltation  of  nervous  function,  or  to  a  painful  stretch- 
ing of  the  nerves  arising  from  the  distension  of  their  small  nutritious 
vessels;  and  by  others,  to  an  impression  produced  on  the  nervi 
vasorum  by  the  slight  dilatation  and  elongation  of  the  arteries  dining 
each  impulse  of  the  blood.  From  the  facts,  that  the  pain  is  great 
where  the  nerves  are  most  liable  to  be  compressed,  and  that  it  is  always 
increased  by  pressure  (unless  when  the  pressure  is  steady,  uniform, 
and  such  as  to  support  the  whole  of  the  inflamed  part),  as  well  as 
from  other  considerations,  it  seems  highly  probable  that  pressure  is 
the  chief  cause  of  the  pain. 

IV.  HEAT. 

Preternatural  heat  is  usually  characteristic  of  inflammation,  and  it 
was  no  doubt  the  general  presence  of  this  symptom,  and  an  erroneous 
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idea  of  the  changes  which  take  place  in  inflammation,  that  led  to  the 
adoption  of  the  term,  derived  as  it  is  from  inflammo,  a  Latin  word  sig- 
nifying to  burn.  This  symptom,  like  redness,  varies  much  in  degree, 
according  to  the  violence  of  the  inflammatory  action,  and  the  situation 
of  the  affected  textures :  in  acute  phlegmon,  erysipelas,  and  certain 
inflammations  of  the  skin  and  mucous  membranes,  it  is  considerable, 
and  causes  much  pain  ;  while  in  some  inflammations  it  is  so  slight  as 
to  be  scarcely  felt  at  all. 

John  Hunter  made  many  experiments  and  observations  with  a 
view  to  ascertain  the  actual  increase  of  temperature  caused  by  inflam- 
mation. He  excited  inflammation  in  the  vagina  and  rectum  of  an 
ass,  and  in  the  cavity  of  the  thorax  of  a  dog.  In  none  of  these 
instances  did  he  ever  observe  the  temperature  to  rise  more  than  one 
degree  above  the  natural  heat  of  the  part.  He  had  occasion  to 
operate  on  a  man  in  St.  George's  Hospital  for  the  cure  of  hydrocele, 
and  on  drawing  off  the  fluid,  he  found  that  the  thermometer,  on  being 
introduced  into  the  cavity  of  the  tunica  vaginalis,  stood  at  92° ;  the 
next  day,  when  inflammation  had  taken  place,  it  stood  at  98|,  being 
an  actual  rise  of  6f  degrees.  He  observed  that  on  applying  a  blister 
to  the  chest,  the  difference  of  heat  in  the  inflamed  and  surrounding 
parts  did  not  exceed  one  degree  or  two  :  whereas  on  applying  a  blister 
to  the  extremities,  which  are  naturally  colder,  the  difference  between 
the  healthy  and  inflamed  parts  was  found  to  be  from  five  to  six 
degrees. 

These  experiments  and  observations  warranted  the  following  con- 
clusions : — That  the  increase  of  heat  is  not  so  great  as  the  patient 
might  by  his  feelings  be  led  to  imagine,  or  as  a  bystander  might 
suppose  before  making  the  experiment;  that  the  greatest  rise  of 
temperature  is  found  where  the  inflamed  part  is  considerably  removed 
from  the  centre  of  the  circulation,  and  where  the  natural  temperature 
is  several  degrees  below  that  of  the  blood  at  the  heart ;  that  the 
actual  rise  of  temperature  in  deep-seated  parts  is  not  more  than  one 
degree,  but  that  in  parts  remote  from  the  centre  of  circulation  it  may 
be  several  degrees  ;  and  that  in  every  instance  the  heat  is  below  the 
temperature  of  the  blood  at  the  heart.  It  is  in  the  parts  remote  from 
the  centre  of  circulation  that  the  heat  is  most  distressing. 

The  thermometer,  however,  only  measures  the  degree  of  actual 
heat,  whereas  what  the  patient  experiences  is  the  sensation  of  it ;  and 
when  we  consider,  that  not  only  is  the  sensibility  of  the  inflamed  part 
increased,  but  that  the  functions  of  the  nerves  also  are  increased  and 
perverted,  we  need  not  be  surprised  that  it  is  sometimes  a  very  dis- 
tressing symptom.  An  excellent  writer  on  surgery  has  very  happily 
remarked,  "  The  heat  of  inflammation  is  partly  actual,  as  ascertained 
by  the  thermometer,  partly  the  result  of  perverted  nervous  function, 
estimated  only  by  the  patient." 

J ohn  Hunter  attributed  the  increase  of  heat  to  the  increased  influx 


10 


LOCAL  SYMPTOMS. 


of  arterial  blood.  In  all  cases,  animal  heat  is  believed  to  be  derived 
from  the  mutual  action  between  the  oxygen  and  the  carbon  and 
hydrogen  of  the  tissues ;  and  we  may,  therefore,  conclude  with  Liebig, 
that  together  with  an  increased  influx  of  blood,  there  is  an  increased 
amount  of  this  kind  of  combustion,  or  an  unnaturally  rapid  oxyda- 
tion  of  the  inflamed  tissues. 


V.  ABNORMAL  EXUDATION. 

In  every  instance  of  undoubted  inflammatory  action,  an  exudation 
of  blood  plasma  occurs,  and  according  to  the  ideas  now  entertained, 
this  symptom  is  essential  to  inflammation.  On  this  subject  I  cannot 
deny  myself  the  pleasure  of  giving  the  following  quotation  from  Dr. 
Bennett's  admirable  "  Treatise  on  Inflammation." — "  Pain,  heat,  red- 
ness, and  swelling,  have  been  made  to  play  too  important  a  part  in  our 
views  concerning  inflammation.  They  are  only  present  when  the 
lesion  affects  the  external  surface,  and  are  by  no  means  applicable 
when  it  attacks  many  internal  organs.  I  have  seen  cases  of  ence- 
phalitis, where  no  pain  or  heat  was  manifested  before  death,  and  where 
no  redness  or  swelling  was  to  be  afterwards  discovered,  although  an 
undoubted  inflammatory  softening  existed.  Inflammation  also  may 
attack  the  lungs,  liver,  kidneys,  &c,  and  yet  one  or  more  of  these 
supposed  cardinal  symptoms  be  absent.  Again,  slight  incisions,  as 
those  with  a  razor,  are  generally  supposed  to  heal  by  means  of  inflam- 
mation, and  so  they  do ;  but  where  is  the  pain,  heat,  redness,  or 
swelling  ?  In  short,  the  symptoms  of  phlegmon,  which  so  frequently 
come  under  the  notice  of  surgeons,  have  been  by  them  too  generally 
applied  to  all  inflammations.  An  analysis  of  these  symptoms  also  will 
show  that,  whilst  some  depend  upon  the  previous  congestion,  others 
are  attributable  to  the  exudation  that  follows  it.  Thus,  the  heat  and 
redness  are  caused  by  the  former,  whilst  the  pain  and  swelling  usually 
result  from  the  latter.  The  presence  of  these  symptoms,  therefore, 
cannot  be  considered  as  essential  to  inflammation  ;  whereas  the  state 
can  never  exist,  however  slight,  or  however  severe,  without  exudation 
of  blood  plasma.  Other  pathologists  have  felt  the  difficulties  which 
attend  the  considering  exudation  as  a  result  rather  than  as  the  essen- 
tial phenomenon  of  inflammation.  Thus  Dr.  Alison  observes,  'In 
order  to  give  the  requisite  precision  to  the  general  notion  of  inflam- 
mation, as  a  local  change  of  the  condition  of  any  part  of  the  body,  it 
seems  only  necessary  to  include  in  it,  besides  the  pain,  swelling,  heat, 
and  redness,  the  tendency  always  observed,  even  when  the  changes 
in  question  are  of  short  duration,  to  the  effusion  from  the  blood- 
vessels of  some  new  products,  speedily  assuming  in  most  instances  the 
form  either  of  coagulable  lymph,  or  of  purulent  matter.'  If,  instead 
of  tendency  to,  we  read  existence  of,  effusion,  the  principle  laid  down 
is  certainly  correct." 
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VI.  IMPAIRMENT  OF  FUNCTION. 

Impairment  or  perversion  of  function   is  an  almost  constant 
symptom,  changing  much  in  character  according  to  the  organ  affected, 
and  the  degree  and  progress  of  the  inflammation.    In  many  cases  the 
function  is  first  increased,  then  perverted,  and  afterwards  entirely 
arrested.    Of  many  examples  of  this  symptom,  I  shall  mention  only 
the  following.    The  brain,  when  inflamed,  no  longer  continues  to 
perform  its  office  as  an  organ  of  intellect,  having  its  function  at  first 
perhaps  exalted,  as  in  delirium,  and  afterwards  entirely  suspended  on 
the  supervention  of  coma  ;  the  stomach  is  incapable,  in  inflammation, 
of  performing  its  office  as  a  digestive  organ  ;  the  kidney  ceases  to  be 
useful  as  a  uropoietic  viscus  ;  the  bladder  becomes  impatient  of  the 
least  distension  by  urine,  and  the  eye  becomes  intolerant  of  the 
slightest  impression  of  light.    The  perceptions  of  taste  and  smell  are 
lost  in  inflammations  of  the  mouth  and  nostrils,  so  that  the  parts  are 
incapable  of  performing  their  special  functions,  while,  at  the  same 
time,  their  common  sensibility  is  often  considerably  increased  ;  and 
in  inflammations  of  the  ear,  or  of  the  muscles  and  vessels,  the  affected 
parts  fail  in  the  performance  of  their  proper  functions.    In  internal 
inflammations,  derangement  of  function  is  frequently  an  important 
guide  towards  forming  an  accurate  diagnosis. 

CONSTITUTIONAL  OR  GENERAL  SYMPTOMS. 

The  constitutional  symptoms  may  be  conveniently  arranged  into 
two  general  divisions  : — first,  the  symptoms  of  sympathetic  inflamma- 
tory fever  ;  and  second,  the  inflammatory  appearances  of  the  blood. 

1.  SYMPATHETIC  INFLAMMATORY  FEVER. 

Various  names  have  been  employed  at  different  periods  to  designate 
this  disturbance  in  the  general  system.  It  has  been  called  Sympa- 
thetic Inflammatory  Fever,  Constitutional  Fever,  Sympathetic 
Synocha,  General  Vascular  Reaction,  Constitutional  Disturbance, 
Sympathetic  Fever,  Symptomatic  Fever,  &c. 

The  patient  generally  has  a  sense  of  coldness,  rigors,  lassitude,  and 
feebleness,  followed  by  heat  and  dryness  of  skin,  and  commonly  by 
increased  strength,  frequency,  fulness,  and  hardness  of  pulse.  This  is 
not,  however,  invariably  the  condition  of  the  pulse  ;  for  example,  in 
inflammation  of  the  stomach  and  intestines,  it  is  small  and  exceedingly 
feeble,  there  being  an  early  and  decided  depression  of  the  action  of 
the  heart,  occasioned,  as  is  supposed,  by  the  combination  of  nausea 
with  pain  ;  and  in  inflammation  of  the  brain  attended  by  coma,  the 
pulse  is  comparatively  soft  and  slow. 

Again,  in  cases  where  the  tone  of  the  patient's  system  has  been 
lowered  by  previous  debilitating  influences  of  any  kind,  the  febrile 
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reaction  is  less  decidedly  marked,  the  pulse  does  not  increase  in 
strength  or  hardness,  and  the  fever  has  more  or  less  of  the  character 
of  typhus  from  the  commencement.  The  respiration  becomes  hur- 
ried, and  there  is  often  an  uneasy  sensation  of  oppression  in  the 
chest ;  the  face  is  flushed,  and  the  head  generally  hot ;  the  patient 
is  restless,  does  not  sleep  well,  complains  of  much  general  dis- 
comfort, and  of  dull  pains  in  the  loins  aud  limbs;  he  cannot 
command  his  attention,  and  both  the  will  and  the  power  to  exert 
himself  are  diminished  •  he  loses  his  appetite,  and  is  usually  thirsty  • 
the  tongue  becomes  white,  loaded,  and  dry  ;  the  mouth  is  parched  ; 
the  various  secretions  are  deranged  and  diminished;  the  bowels 
constipated,  the  urine  scanty  and  high  coloured,  the  functions  of 
digestion  and  nutrition  interrupted  ;  emaciation  soon  becomes  great, 
and  debility  excessive  ;  there  is  incapacity  for  any  mental  exertion, 
and,  ultimately,  the  mind  is  apt  to  become  confused. 

It  has  been  stated  that  a  rigor  or  sense  of  chilliness  generally  occurs 
early  in  the  attack,  marking,  as  it  were,  the  date  of  the  invasion  of 
the  fever ;  but  the  same  symptom  may  occur  at  a  much  later  time, 
and  then  it  generally  has  a  very  different  significance. 

When  inflammation  terminates  in  suppuration,  the  commencement 
of  that  process  is  very  frequently  indicated  by  a  distinct  rigor  ;  and 
if  it  be  of  considerable  duration,  there  is  often  a  succession  of  shaking 
seizures,  followed  in  the  end  by  exhausting  hectic. 

With  regard  to  this  constitutional  disturbance,  we  may  further 
remark,  that  it  is  often  very  disproportion ed  to  the  size  or  importance 
of  the  part  inflamed,  as  in  some  cases  of  tonsilitis  ;  that  it  generally 
manifests  itself  subsequently  to  the  local  symptoms ;  but  that  in  some 
cases,  as  for  instance  erysipelas,  it  appears  prior  to  any  local  symptom; 
whilst  in  others  again,  as  some  attacks  of  pleurisy  or  peritonitis,  the 
local  and  the  constitutional  symptoms  manifest  themselves  about  the 
same  period. 

Sympathetic  inflammatory  fever  is  especially  marked  by  the  absence 
of  certain  symptoms,  which  distinguish  the  different  forms  of  what 
is  called  idiopathic  fever,  and  more  particularly  by  the  absence  of 
petechias,  of  any  special  eruption  on  the  skin,  of  the  peculiarly 
overpowering  clepressio  febrilis,  muttering  delirium,  subsultus  tendi- 
num,  and  stupor  ;  in  short,  by  the  absence  of  those  peculiar  signs 
of  derangement  of  the  nervous  system  to  which  we  give  the  name 
of  typhoid  symptoms. 

2.  INFLAMMATORY  APPEARANCES  OF  THE  BLOOD. 

Soon  after  any  part  has  been  the  subject  of  inflammation  to  any 
great  extent,  the  blood  presents  certain  characteristic  appearances. 
But  before  these  are  detailed,  certain  changes  observed  in  the  relative 
proportions  of  the  various  constituents  of  the  blood  during  the  inflam- 
matory process  may  be  enumerated. 
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The  chief  appreciable  change  in  the  constitution  of  the  blood  is  a 
great  increase  in  the  quantity  of  its  fibrin,  which,  according  to  Andral 
and  Gavarrat,  may  range  from  2£  to  10  per  1000.  It  is,  however, 
a  very  difficult  matter  to  ascertain  with  any  certainty  the  exact 
amount  of  increase  of  the  fibrin  ;  for  no  process  has  yet  been  dis- 
covered by  which  the  fibrin  and  the  white  corpuscles  of  the  blood  can 
be  well  separated ;  and  hence  these  last-named  bodies  are  very  apt 
to  be  included  in  all  estimates  of  the  amount  of  fibrin. 

According  to  some  observers,  the  red  corpuscles  become  slightly 
increased  in  number  during  the  very  early  stage  of  the  inflamma- 
tory process ;  but  all  are  agreed  that,  as  the  inflammation  advances, 
these  bodies  diminish  in  number,  falling  considerably  below  their 
normal  amount. 

Many  distinguished  pathologists  have  stated  that  a  great  increase 
of  the  white  corpuscles  of  the  blood  takes  place  during  the  inflamma- 
tory state,  but  several  recent  and  noted  pathologists,  who  have  carefully 
investigated  this  point,  state,  that  they  found  the  same  proportion  of 
white  corpuscles  in  the  vessels  of  an  inflamed  part  as  they  did  in 
those  of  a  healthy  part  of  the  same  individual.  The  conclusion  to 
which  Dr.  H.  Bennett,  Mr.  W.  Jones,  and  others  came  on  this  point,  is 
now  generally  accepted  ;  namely,  that  an  increase  of  white  corpuscles 
in  the  vessels  of  an  inflamed  part  will  be  found  in  those  cases  only, 
where  they  are  in  unusual  number  throughout  the  whole  mass  of  the 
blood,  as  for  instance  in  weak  and  tuberculous  habits  of  body. 

The  other  chief  changes  observed  in  the  various  constituents  of 
the  blood  in  inflammation  are,  a  considerable  increase  in  the  pro- 
portion of  its  water,  and  a  diminution  of  the  albumen  and  the  saline 
matters. 

With  regard  to  the  fibrin  of  the  blood  during  the  inflammatory 
process,  we  may  further  remark,  that  it  has  an  unusual  tendency  to 
separate  from  the  colouring  matter  ;  and  further,  that  there  is  an 
increased  tendency  to  aggregation  of  its  own  particles  during 
coagulation. 

When  blood  taken  from  a  person  labouring  under  inflammation  is 
received  into  a  spherical,  or  into  a  deep  vessel,  and  allowed  to  remain 
at  rest,  the  two  parts  into  which  it  separates  itself,  namely,  the  clot, 
cruor,  or  crassamentum,  and  the  serum,  present  the  following 
peculiarities  : — 

The  clot  is 'firmer  and  denser  than  that  of  healthy  blood;  the 
upper  surface,  which  is  of  less  diameter  than  the  lower,  is  covered 
over  with  a  whitish  layer  formed  of  fibrin,  constituting  what  is  called 
the  buffy  coat  j  and  this  surface  is  sometimes  hollowed  out  into  a 
cuplike  form,  in  which  case  the  blood  is  said  to  be  both  buffed  and 
cupped.  Under  these  circumstances,  the  coagulum  is  usually  oval, 
but  truncated  at  both  extremities,  broader  below  than  above,  and 
often  adherent  to  the  bottom  of  the  recipient  vessel.    The  coagulable 
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lymph  of  surgeons,  which  is  observed  on  cut  surfaces,  is  identical  in 
appearance  and  chemical  characters  with  the  buffy  coat,  and  they,  no 
doubt,  are  the  same  substance.  The  apparent  ratio  of  the  clot  to  the 
serum  is  variable,  depending  materially  on  the  figure  of  the  containing 
vessel.  "When  the  coagulating  blood  is  contained  in  a  spherical 
vessel,  the  particles  of  fibrin,  being  little  removed  from  a  common 
centre,  are  more  powerfully  attracted  towards  each  other,  yield  a 
denser  clot,  and  squeeze  out  more  serum  than  when  the  coagulation 
takes  place  in  a  shallow,  wide  basin,  when  the  particles  are  spread 
over  a  large  surface.  The  clot,  in  the  one  case,  is  compact  and  small ; 
in  the  other,  being  spongy  and  retaining  much  of  the  serum,  it 
appears  to  be  of  a  larger  size,  although  the  actual  quantity  of  solid 
matter  is  the  same  in  both. 

But  apart  from  the  form  of  the  recipient  vessel,  the  extent,  form, 
and  consistence  of  the  buffy  coat  is  much  influenced  by  the  violence 
and  duration  of  the  inflammation,  and  by  the  character  of  the  tissue 
involved,  being  much  greater  in  inflammations  of  fibrous  and  serous 
textures  than  in  those  of  mucous  membranes  or  of  the  parenchyma 
of  internal  organs. 

For  example,  in  severe  inflammation  of  a  fibrous  or  serous 
membrane,  the  buffy  coat  is  generally  thick  and  consistent,  cupped  on 
the  surface  and  puckered  at  the  circumference,  the  red  portion  being 
also  firm,  and  more  or  less  globular ;  whereas  in  many  well-marked 
inflammations  of  a  mucous  membrane  or  of  a  parenchymatous  part, 
the  buffy  coat  is  frequently  less  thick,  less  consistent,  and  flatter  on 
the  surface  ;  and  the  red  portion  also  is  less  coherent,  and  partakes 
more  of  the  shape  of  the  containing  vessel  than  it  does  when  the 
inflammation  involves  a  serous  or  fibrous  tissue. 

The  term  sizy  is  usually  applied  to  blood  presenting  a  copious,  flat, 
soft,  flabby,  buffy  coat,  and  a  loose  spongy  red  portion  surrounded  by 
serum  in  which  will  be  observed  some  red  particles  distinct  from  that 
of  the  clot.  In  cases  where  the  blood  presents  this  appearance, 
Dr.  Alison  states,  that  there  will  usually  be  found  some  cause  of  con- 
stitutional disorder  apart  from  the  local  inflammation. 

The  coagulation  of  blood  taken  from  a  person  labouring  under 
inflammation  takes  place  more  slowly  than  that  of  healthy  blood  ; 
and  to  this  circumstance  the  formation  of  the  buffy  coat  has  been 
sometimes  ascribed. 

The  formation  of  the  buffy  coat  is  indeed  favoured  by  slowness  of 
coagulation,  and  also  by  the  red  corpuscles  having  a  greater  specific 
cavity  than  the  fibrin,  in  consequence  of  which  they  sink  downwards, 
and  leave  the  colourless  fibrin  on  their  surface.  And  this  downward 
tendency  of  the  red  particles  is  still  further  increased  in  inflammation 
bv  their  collecting  together  in  rouleaux. 

The  formation  of  the  buffy  coat  has  been  proved  by  many  observa- 
tions to  depend  principally  upon  some  vital  change  in  the  blood  itself, 
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in  consequence  of  which  there  is  an  unusual  disposition  to  a  separation 
of  the  fibrin  from  the  red  particles,  or,  as  it  has  been  expressed,  "  to 
a  sort  of  repulsion  between  them."  This  is  exemplified,  as  was  first 
particularly  pointed  out  by  Schrceder  van  der  Kolk,  in  blood  abstracted 
by  venesection  during  inflammation,  and  placed  so  as  to  form  a  mere 
film,  so  thin  as  not  to  permit  a  stratum  of  the  bufly  coat  to  be  over  a 
stratum  of  red  particles  ;  in  which  case  the  fibrin  and  the  red  par- 
ticles separate  from  each  other  laterally  by  horizontal  movements. 
This  separation  is  distinct  and  immediate,  and  gives  rise  to  a  spotted 
or  mottled  appearance,  which,  like  the  cupped  and  buffed  appearance, 
is  regarded  as  characteristic  of  inflammation.  By  means  of  the 
microscope  the  separation  may  be  beautifully  seen  in  a  single  drop  of 
inflammatory  blood— the  red  particles  becoming  aggregated  together 
in  the  form  of  rolls,  which  present  an  areolar  arrangement,  and 
leaving  interspaces  for  the  fibrin,  "  lymph  globules,"  and  serum. 

There  are  few  facts  which  the  physiologist  finds  more  difficult 
satisfactorily  to  account  for,  than  the  coagulation  of  the  blood,  and  the 
formation  of  the  bufly  coat.'  And  hence  a  great  variety  of  hypotheses 
have  been  advanced  on  this  subject. 

Hunter  came  to  the  conclusion  that  inflammatory  blood  has  an 
unusual  tendency  to  separate  into  its  constituent  parts,  and  that  it 
coagulates  more  slowly  than  healthy  blood,  owing  to  which  the  red 
particles  have  time  to  subside. 

Others  have  attributed  the  separation  of  the  fibrin  to  its  lighter 
specific  gravity,  and  to  its  excess ;  whilst  others,  as  already  stated, 
have  atti-ibuted  it  to  mere  slowness  of  coagulation. 

Mr.  Wharton  Jones,  who  has  carefully  employed  the  microscope  in 
observations  on  the  coagulation  of  the  blood,  states,  that  in  inflamma- 
tion the  i*ed  particles  are  diminished,  that  these  bodies  have  an 
abnormal  adhesive  quality  by  which  they  aggregate  together,  and 
forming  a  network,  squeeze  out  the  liquor  sanguinis,  which,  in  virtue 
of  its  lower  specific  gravity,  floats  on  the  top. 

Such  are  some  of  the  hypotheses  advanced  by  those  who  have 
attempted  to  explain  the  coagulation  of  the  blood  on  vital  or  physical 
principles.  Dr.  Bichardson  of  London,  in  his  Treatise  on  the  Coagu- 
lation of  the  Blood, — a  treatise  which  gained  the  last  Sir  Astley 
Cooper  prize, — has  offered  to  the  profession  a  new  and  startling 
doctrine,  namely,  that  the  coagulation  of  the  blood  can  be  explained 
on  the  ground  of  simple  chemical  changes  ;  and  this  conclusion  to 
which  he  came,  he  supports  by  experimental  evidence  of  the  most 
varied  and  extensive  character.  Dr.  Richardson  believes  that  the 
fluidity  of  the  blood  is  owing  to  the  presence  of  a  small  quantity  of 
ammonia,  which,  according  to  his  view,  holds  the  fibrin  in  solution, 
and  its  coagulation  is  due  to  the  escape  of  the  volatile  alkali. 

When  speaking  of  the  formation  of  the  buffy  coat,  he  remarks  that 
for  its  production  "two  conditions  are  alone  sufficient,  taken  in  con- 
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junction  with  the  lower  specific  gravity  of  fibrin,  as  compared  with 
the  defibrinated  fluid,  viz.,  first,  slow  coagulation  arising  from  excess 
of  the  fibrin  solvent  (ammonia),  or  from  slow  evolution  of  the 
solvent,  as  when  dense  fluids  are  added  to  healthy  blood ;  second, 
absolute  excess  of  fibrin." 

Such  is  Dr.  Richardson's  theory  of  the  coagulation  of  the  blood, 
and  of  the  formation  of  the  buffy  coat ;  and  although  the  experiments 
and  observations  of  other  able  men,  as  Dr.  Davies  and  Mr.  Lister, 
have  led  them  to  conclude  that  it  is  fallacious,  still  the  opinions  of 
one  whose  work  is  so  full,  and  bears  evidence  of  such  extended  and 
patient  research  on  the  subject  it  treats  of,  are  highly  deserving  of 
much  fuller  notice  than  the  limits  of  this  work  admit  of. 


TERMINATIONS,  RESULTS,  OR  EVENTS  OP  INFLAMMATION. 

Certain  conditions  resulting  from  inflammation  were  formerly 
called  "  terminations  of  inflammation."  But  to  the  use  of  this  ex- 
pression objections  have  very  properly  been  made,  on  the  ground  that 
several  of  the  conditions  referred  to  are  co-existent  states  with  the 
inflammation,  or  successive  stages  in  the  progress  of  the  same  in- 
flammatory disease,  and  that  the  inflammation  does  not  cease  or  ter- 
minate when  these  conditions  occur.  The  words  results  or  events 
are  not  liable  to  the  same  objections,  and  are  now  used  to  denote 
these  conditions.  The  results  of  inflammation  which  we  have  to  con- 
sider are,  Resolution — Effusion  of  Serum — Exudation  of  coagulable 
Lymph — Suppuration —  Ulceration — Gangrene  and  Sphacelus. 


I.  RESOLUTION. 


Resolution  is  said  to  occur  when  the  symptoms  gradually  subside, 
and  the  liquor  sanguinis  becomes  absorbed,  so  that  no  trace  of  it 
remains,  and  the  part  returns  in  all  respects  to  its  former  condition 
and  integrity.  There  is,  in  short,  a  subsidence  or  resolution  of  the 
inflammation  ;  and  this  result,  therefore,  may  be  properly  considered 
a  termination  of  inflammation.  The  subsidence  may  be  gradual, 
when  the  process  is  called  resolution  ;  or  it  may  be  sudden,  without 
symptoms  of  inflammation  appearing  in  any  other  part,  when  it  is 
called  delitescence;  or  it  may  be  sudden  and  abrupt,  and  the  inflam- 
mation may  suddenly  appear  in  another  part,  and  then  metastasis  is 
said  to  take  place. 

II.  EFFUSION  OF  SERUM. 

The  liquid  is  deposited  by  exudation  through  the  vascular  coats  yet 
entire,  and  consists  principally  of  the  serum  of  the  blood  slightly 
modified,  being  of  higher  specific  gravity,  and  containing  more  albu- 
men than  in  health,  with  more  or  less  of  fibrinous  matter.  Tins  result 
is  sometimes  seen  surrounding  an  inflamed  part,  in  the  centre  of 
which  there  are  other  results  of  inflammation  ;  and  then  the  effusion 


TERMINATIONS  OF   INFLAMMATION.  J  ' 

into  the  areolar  tissue  surrounding  the  part  in  a  higher  grade 
of  inflammation  constitutes  oedema,  which  is  indicated  by  pitting 
on  pressure.  Effusion  of  serum  presents  itself  in  inflammation  of 
serous  membranes,  as  for  example,  in  pleuritis,  when  the  quantity 
poured  out  is  in  some  instances  very  great ;  and  in  such  cases,  if  the 
effusion  has  taken  place  rapidly,  it  will  be  found,  on  careful  examina- 
tion, that  the  supernatant  portion  is  usually  clear,  and  the  deeper 
portion  turbid  and  more  dense,  owing  to  the  fibrinous  portions  being 
of  greater  specific  gravity,  and  sinking  to  the  bottom.  In  this  in- 
stance the  blood  plasma  which  exudes,  separates  into  the  serum  and 
fibrin.  The  appearance,  however,  of  the  effusion  varies  according  to 
the  acuteness  of  the  inflammatory  process.  The  consequences  of  serous 
effusion  vary  much  according  to  the  part  affected :— in  some  situa- 
tions it  is  comparatively  harmless,  while  in  others,  a  trifling  amount 
of  effusion  is  sufficient  to  destroy  life. 

In  every  instance  of  undoubted  inflammatory  action,  exudation  of 
blood  plasma  takes  place ;  and  the  fluid,  when  poured  into  a  cavity,  is 
more  or  less  turbid,  and  contains  generally  either  a  certain  amount  of 
fibrin,  or  some  materials  capable  of  transformation  into  cells.  Effu- 
sion of  pure  serum,  as  an  effect  of  inflammation,  is  of  the  rarest 
occurrence;  and  is  only  occasionally  found  in  the  very  lowest  grades 
of  the  affection,  as  in  some  cases  of  chronic  hydrops  articuli,  and  in 
some  instances  of  inflammatory  oedema  of  a  mucous  membrane. 

Serous  effusion  is  often  the  result  of  congestion  not  inflammatory, 
and  often  of  venous  obstruction  unconnected  with  inflammation  ;  in 
which  cases  the  fluid  is  clear,  and  contains  neither  fibrin,  nor  any 
materia lc  apable  of  becoming  organized. 

HI.  EXUDATION  OF  COAGULABLE  LYMPH. 

The  essential  phenomenon,  or  the  pathognomonic  effect  of  inflam- 
mation, is  the  transudation,  through  the  coats  of  the  vessels,  of  a 
pellucid  fluid  called  "lymph,"  "  coagulable  lymph,"  "plastic  matter," 
or  inflammatory  exudation,  which,  in  consequence  of  an  inherent 
vitality,  is  capable  of  spontaneous  organization  ;  and,  when  once 
poured  out  on  any  part,  may  either  become  developed  into  tissue,  or 
may  die  and  be  removed  from  the  system. 

In  inflammatory  lymph,  two  essentially  different  materials  have 
been  found,  viz.,  fibrin  and  a  certain  number  of  bodies  to  which 
Dr.  H.  Bennett  gave  the  designation  of  plastic,  and  Lebcrt,  that 
of  pyoid  corpuscles  ;  the  lymph  in  which  the  fibrin  preponderates 
being  called  fibrinous  or  plastic,  and  that  in  which  the  corpuscular 
element  is  in  excess,  aplastic,  crupous,  or  corpuscular  lymph. 

These  two  kinds  of  lymph  generally  occur  in  the  same  exudation 
mass ;  but  the  excess  of  the  one  variety  over  the  other  depends,  as 
Paget  observes,  on  the  condition  of  the  blood,  the  degree  of  the  in- 
flammation, and  the  character  of  the  tissue  involved  in  the  disease. 
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The  fibrinous  or  plastic  variety  generally  occurs  in  sthenic,  and  the 
corpuscular,  aplastic,  or  crupous  variety,  in  cachectic  states  of  the 
system. 

Again,  the  greater  the  amount  of  fibrin  in  the  exudation,  the 
greater  likelihood  is  there  of  its  organization  ;  whilst  the  greater  the 
number  of  corpuscles,  the  greater  likelihood  is  there  of  suppuration 
or  degeneration.  The  first  variety  generally  passing  into  fibrous  for- 
mations, and  the  second  into  pus  corpuscles,  granule  cells,  and  granules. 

The  characters  of  cancerous  and  tuberculous  exudations  will  be 
described  in  a  subsequent  part  of  the  work. 

The  form  in  which  healthy,  simple  exudation  is  deposited,  and  the 
manner  in  which  it  becomes  developed,  differ  considerably  according 
as  it  takes  place  in  a  serous  or  nracous  membrane,  or  is  poured  out 
into  the  parenchyma  of  an  organ,  or  after  a  wound  or  injury. 

In  inflammation  of  serous  membranes,  the  appearances  px-esented 
by  the  coagulable  lymph  vary  according  as  the  inflammation  has  been 
more  or  less  acute  ;  and  in  instances  where  it  has  been  decidedly 
acute,  according  as  it  has  been  found  more  or  less  rapidly  fatal. 

The  coagulable  lymph  at  the  earliest  period,  and  while  it  presents 
the  gelatinous  semitransparent  appearance,  seems  to  consist  of  fila- 
ments formed  of  minute  molecules,  precipitated  in  a  linear  arrange- 
ment. 

As  the  lymph  becomes  firm,  it  appears  to  consist  of  the  same  fila- 
ments, larger  in  size,  having  a  less  molecular  appearance,  varying  from 
the  T?|^T  to  Txr^oo-  OI"  an  *n  diameter,  frequently  interwoven 
with  one  another,  and  ultimately  bearing  much  resemblance  to  those 
observed  in  dense  fibrous  tissue.    Interspersed  among  these  fibres 

may  be  observed  numerous  transparent 
corpuscles,  which,  after  a  time,  become 
more  distinct,  and  are  seen  to  consist 
of  a  cell-wall  enclosing  from  three  to 
eight  granules.  To  these  bodies,  as 
already  stated,  the  name  of  plastic  cor- 
puscles was  given  by  their  discoverer, 
according  to  whom  they  vaiy  in  size 
from  -j-^ny  to  -^Vtj-  >  aud  tneir  enclosed 
granules  from  ^^ins  to  Tff.Wxr  of>  au 
inch  in  diameter. 

The  further  changes  which  the  lymph 
undergoes  in  the  progress  of  its  develop- 
ment are  the  following  :  the  corpuscles 
gradually  disappear,  though  some  of 
them  remain,  constituting,  as  observed 
by  Dr.  Drummond,  permanent  nuclei  among  the  fibres  ;  the  surface 
of  the  exudation  becomes  a  mass  of  vascular  absorbing  villi ;  the  fluid 
part  of  the  plasma  is  gradually  taken  up  by  the  vessels  of  the  villi  | 


Fig.  3. 


Granules  and  granular  masses, 
filling  up  the  intervaseular  spaces, 
and  coating  the  vessel  at  a.  The 
transparent  nucloi  maybe  seen  hero 
and  I  linre  among  the  granules.  Ex- 
ample of  intervaseular  deposit.  — 
Bknnktt. 
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and  ultimately  the  two  vascular  surfaces  closely  adhere  together, — 
this  result  constituting  what  is  called  adhesive  inflammation,  or  the 
adhesive  stage  of  inflammation. 

When  lymph  is  exuded  on  a  mucous  membrane,  it  most  frequently 
degenerates  into  a  yellowish  fluid  termed  pus,  consisting  of  certain 
characteristic  corpuscles  floating  in  an  albuminous  liquid ;  but  occa- 
sionally it  forms  a  fibrous  mass  of  low  vitality,  as  in  croup.  The 
characters  of  pus  corpuscles  will  be  afterwards  described  under  the 
head  of  Suppuration. 

Again,  where  the  coagulable  lymph  is  poured  out  in  the  parenchyma 
of  an  organ  where  there  is  much  mucous  tissue,  it  is  usually  trans- 
formed into  pus ;  but  in  organs  where 
such  a  membrane  does  not  exist,  as  in  the 
brain,  it  is  deposited  in  the  form  of 
minute  granules  varying  from  x^-g-g-g-  to 
(io^o  of  an  inch  in  diameter,  and  both 
coating  the  exterior  of  the  vessels  and 
filling  up  the  intervals  between  them. 
Lying  here  and  there  among  the  granules 
may  be  seen  several  transparent  globules, 
supposed  to  be  the  liberated  nuclei  of  cells, 
which  are  often  seen  in  the  exudation, 
either  partially  or  wholly  filled  with  fatty 
granules,  and,  when  fully  formed,  averaging 
fr°m  roVo- to        °f  aa  inch  in  diameter. 

Again,  in  the  case  of  granulating  wounds 
or  sores,  we  find  that  the  little  prominences 
or  granulations,  as  they  are  termed,  are 
formed  of  a  mass  of  cells  piled  one  over 
the  other  without  any  apparent  order;  that 
they  present  many  varieties  of  shape;  and 
that  ultimately  they  are  developed  into 
fibro-cellular  tissue.  This  conversion  of  the  cells  into  fibrous  tissue 
commences  at  the  base  of  the  granulations ;  and  while  these  chants 
are  going  on  there,  the  cells  on  the  surface  of  the  prominence  are 
either  thrown  off  in  a  rudimentary  form,  or  degenerate  into  pus 
corpuscles.  But  as  the  fibrous  formation  in  the  deeper  layers  in- 
creases, the  amount  of  purulent  discharge  diminishes,  and  ultimately 
ceases,  the  whole  remaining  exudation  passing  into  a  fibrous  forma- 
tion 

Different  opinions  have  been  advanced  as  to  the  mode  in  which 
new  vessels  are  formed  in  exudations.  Some  think  that  blood 
corpuscles  escape  from  the  original  vessels  adjacent,  and  hollow  out 
for  themselves  channels  in  the  plasma,  and  that  these  are,  by  and  bv 
succeeded  by  others  in  a  continuous  stream.  Others  have  given  it  as 
then-  opmion,  that  bulgings  or  irregularities  appear  on  the  sides  of  the 

c  2 


Two  vessels  coated  with  grii- 
nules,  nuclei,  and  compound  gra- 
nular corpuscles.  Example  of 
exudation. — Bennett. 
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original  vessels  adjacent,  and  that  these  bulgings  or  irregularities 
become  projected,  as  it  were,  into  new  channels  by  the  vis  a  tergo. 
A  third  view,  which  some  recent  inquirers  on  this  point  corroborate, 
is  that,  in  exudations,  new  vessels  arise  from  independent  cells,  just 
as  they  do  in  the  embryo,  although  the  original  vessels  in  the  tissues 
adjacent  to  the  exudation  may  occasionally  send  out  offshoots  from 
their  walls.  These  cells  arrange  themselves  in  lines,  and  commu- 
nicate by  decadence  of  their  opposing  walls ;  and  the  vessels,  thus 
formed,  afterwards  connect  themselves  with  the  old  vessels. 


IV.  SUPPURATION. 


This  term  is  used  to  denote  the  transformation  of  the  exuded  matter 
into  pus,  a  result  most  commonly  found  in  cellular  tissue,  constituting 
an  abscess,  on  the  surface  of  granulating  sores,  and  on  the  mucous 
membranes.  Normal  pus,  such  as  that  formed  in  phlegmonous 
abscess,  or  that  yielded  by  healthy  granulating  sores,  is  an  opaque, 
creamy,  straw-coloured,  or  slightly  greenish  fluid,  having  a  peculiar 
mawkish  odour,  which  it  loses  on  cooling,  and  a  sp.  gr.  of  1030 — 
1033.  On  examination  of  its  minute  structure,  it  is  found  to  consist 
essentially  of  two  distinct  parts — numerous  minute  organized  par- 
ticles, called  pus-corpuscles,  and  a  clear  yellowish  liquid  named  the 
liquor  puris,  in  which  the  corpuscles  are  suspended. 

The  form  of  the  pus-corpuscles  in  genuine  pus,  is  perfectly  spherical, 
with  a  finely  granulated  surface  ;  they  vary  in  size  from  l-100th  to 
l-75th  of  a  millimetre  in  diameter ;  and  in  proportion  as  the  pus 
deviates  from  the  normal  type,  varieties  are  observed  both  in  the 
form  and  size  of  the  globules.    When  the  corpuscles  are  examined  in 


Fig.  5. 
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a.  Pus-corpuscles,  as  seen  in  healthy  pus.  t.  The  same,  after  addition  of  acetic  acid. 

heaps,  they  exhibit  a  yellow  tint  ;  but  when  separately,  they  appear 
colourless.  They  are  organized  forms,  and  consist  of  a  nucleus,  cell- 
wall,  and  contents.  The  nucleus  is  for  the  most  part  composed  of 
several  granules,  generally  two  or  three,  but  sometimes  four  or  five, 
and  is  hence  called  a  composite  multiple  nucleus.  It  is  not  placed  m 
the  centre  of  the  cell,  and  is  usually  attached  to  its  inner  surface. 

On  the  addition  of  water,  the  pus-corpuscles  become  increased  in 
size,  and  more  transparent,  and  usually  lose  their  finely  granulated 
surface.    Both  weak  and  strong  acetic  acid  dissolve  the  cell-wall, 
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the  one  partially,  the  other  completely ;  and  by  that  means  the 
nucleus  can  be  brought  clearly  into  view. 

Pus  is  termed  sanious,  when  it  is  of  a  reddish,  colour  from  admix- 
ture of  blood  ;  ichorous,  when  the  corpuscles  are  few  in  number,  and 
the  fluid  they  float  in  is  thin  and  acrid  ;  grumous,  when  containing 
clots  of  blood  ;  curdy,  when  cheesy-like  flakes  are  seen  floating  in  it; 
and  when  mixed  up  with  serum  or  pus,  it  is  often  called  sero-pus,  or 
muco-pus. 

The  characters  of  scrofulous  pus  will  be  described  under  the  head 
of  Tubercle. 

The  liquor  puris,  or  fluid  in  which  the  pus-corpuscles  float,  resembles 
both  in  its  chemical  and  its  physical  characters  the  serum  of  the 
blood,  and  is  composed  of  water,  albumen,  fat,  extractive  matters,  and 
various  salts. 

The  tendency  of  inflammation  to  run  on  to  suppuration,  is  deter- 
mined, in  a  good  measure,  by  the  character  and  the  degree  of  the 
inflammation  itself,  by  the ,  constitution  of  the  patient,  and  by  the 
nature  and  local  conditions  of  the  part  affected.  Thus,  inflammations 
of  an  unhealthy  character,  or  of  great  intensity,  occurring  in  a  weak 
subject,  or  inflammations  of  mucous  membranes,  or  parts  exposed  to 
the  action  of  the  air,  are  more  likely  to  terminate  in  suppuration, 
than  a  moderate  degree  of  inflammation  occurring  in  a  healthy  robust 
subject,  or  than  inflammations  of  serous  or  fibrous  tissues,  or  of  parts 
protected  from  the  influence  of  the  atmosphere. 

The  pus-corpuscles  may  be  formed  either  from  fluid  cyto-blastema, 
as  in  the  fluid  secretion  of  fresh  wounds,  in  suppuration  on  the  surface 
of  the  body  after  burns  or  blisters,  and  in  suppurations  on  mucous 
membranes,  as  in  catarrhs  and  gonorrhoea ;  or  from  a  solid  cyto- 
blastema  of  fibrin  after  coagulation  :  —  in  other  words,  pus  may  be 
formed  from  fluid  blood-plasma  before  coagulation,  and  also  from 
exuded  matter  rendered  solid.  On  the  formation  from  fluid  cyto- 
blastema,  Yogel  remarks: — "The  process  of  the  formation  of  pus  from 
a  fluid  cyto-blastema  can  be  best  observed  in  fresh  wounds  cleansed 
from  blood.  In  examining  the  fluid  secretion  from  a  wound,  we  first 
observe  minute  granules,  less  than  the  1000th  of  a  line  in  diameter, 
which  are  chemically  identical  with  the  molecules  insoluble  in  the 
alkalies  and  in  borax.  There  then  appear,  partly  around  these 
molecules  and  partly  independent  of  them,  somewhat  larger  corpuscles, 
soluble  in  the  alkalies  but  not  in  acetic  acid,  identical  with  the  nuclei 
of  the  pus-corpuscles.  These  nuclei  appear  sometimes  isolated,  some- 
times in  groups  of  twos  or  threes,  thus  forming  corporate  nuclei ; 
around  these  the  cell-wall  is  subsequently  developed;  first  appearing 
as  a  pale  transparent  membrane,  and  subsequently  becoming  thickened 
and  granular ;  and  thus  the  pus-corpuscle  is  formed.  The  production 
of  pus-corpuscles  in  this  manner  is  tolerably  rapid  ;  in  the  course  of 
three  or  four  hours  after  the  first  appearance  of  the  nuclei  perfect 
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corpuscles  may  frequently  be  seen  :  in  other  cases  the  process  is 
slower."  The  formation  of  pus-corpuscles  from  a  solid  cyto-blastema 
of  coagulated  fibrin  is  a  process  of  frequent  occurrence,  as,  for  example, 
ni  abscesses  in  which  the  coagulated  fibrin  is  changed  into  fluid  pus, 
in  cases  in  which  pus  is  formed  from  the  solid  exudations  from  serous 
membranes,  and  in  numerous  other  instances  where  a  solid  blastema 
is  rendered  fluid  by  the  formation  of  pus.  After  the  formation  of 
the  pus-corpuscles,  the  fibrin  of  the  cyto-blastema  is  exhausted,  and. 
the  serum  of  the  pus  resembles  greatly  the  serum  of  the  blood.  Pus- 
corpuscles  are  incapable  of  passing  into  permanent  structures,  or  of 
undergoing  a  higher  development,  or  of  conversion  into  a  more 
perfect  organism. 

When  purulent  matter  is  confined  in  the  parenchyma  of  a  part, 
in  a  cavity  which  is  not  natural,  it  constitutes  an  abscess ;  when 
infiltrated  through  the  structures  of  an  organ,  the  condition  is  termed 
purulent  infiltration  ;  when  the  purulent  matter  is  formed  on  a 
mucous  membrane,  from  which  it  is  voided  externally,  the  patient  is 
said  to  have  a  purulent  discharge  ;  and  when  the  matter  forms  au 
accumulation  in  some  regular  and  natural  cavity,  the  case  is  said  to 
be  one  of  purulent  effusion,  or  of  suppuration  in  that  cavity. 

Abscesses  may  be  either  acute  or  chronic. 

ACUTE  ABSCESS. 

Symptoms. — When  inflammation  is  about  to  lead  to  the  formation 
of  abscess,  the  symptoms  which  at  first  are  the  usual  local  and  con- 
stitutional symptoms  of  inflammation,  undergo  a  degree  of  aggravation. 
In  many  instances,  however,  the  suppuration  does  not  proceed  so  far 
as  to  produce  sympathetic  inflammatory  fever.  The  pain  becomes  of 
a  distressing  pulsatory  character,  and  often  after  the  formation  of 
matter  changes  into  an  uneasy  feeling  of  weight,  or  of  heaviness  and 
pressure  ;  redness  and  tension,  after  being  very  great,  are  diminished, 
and  the  swelling,  on  being  examined,  presents  different  characters  at 
different  stages  of  the  inflammation,  being  at  first  tense  and  hard  in 
the  middle,  and  oedematous  ai-ound,  and  afterwards  soft  in  the  centre, 
hard  at  the  circumference,  and  oedematous  at  a  still  greater  distance 
from  the  centre  of  inflammation.  When  the  swelling  becomes  elevated 
and  prominent  at  one  part,  it  constitutes  the  condition  technically 
called  the  pointing  of  the  abscess.  In  general,  some  time  before  the 
abscess  points,  fluctuation  is  discoverable  ;  and  this,  taken  in  con- 
junction with  the  other  symptoms,  is  one  of  the  surest  signs  of  the 
presence  of  matter,  as  it  can  only  exist  when  there  is  fluid.  At  an 
early  stage,  however,  when  the  superimposed  structures  are  still  thick 
and  teusc,  and  the  quantity  of  matter  but  scanty,  the  perception  of 
fluid  is  obscure  ;  but  it  becomes  moi-e  and  more  distinct,  as  the  textures 
intervening  between  the  abscess  and  the  surface  of  the  body  become 
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thinner.  To  discover  whether  fluctuation  be  present,  the  fingers  may- 
be pressed  alternately  on  the  swelling  ;  or  (which  is  preferable)  tho 
fingers  of  one  hand  may  be  applied  to  one  side  of  the  swelling,  while, 
with  the  fingers  of  the  other,  the  opposite  side  is  tapped,  and  the 
undulations  of  the  pus  will  be  distinctly  perceived.  Some  surgeons 
greatly  excel  others  in  detecting  the  presence  of  matter.  This  skill 
is  of  great  importance,  and  every  surgeon  should  endeavour  to  acquire 
it  in  the  greatest  possible  degree. 

The  tactus  eruditus,  as  it  is  called,  may  be  acquired  by  any  one 
who  has  experience,  and  acuteness  of  the  sense  of  touch,  together  with 
the  valuable  talent  of  using  them  aright.  When  suppuration  is 
deeply  seated,  so  that  fluctuation  and  pointing  are  not  discernible, 
there  are  other  symptoms  which  afford  pretty  certain  evidence  of  the 
formation  of  matter,  provided  the  inflammation  be  to  a  considerable 
extent  :  —  these  are  shiverings,  technically  called  rigors,  before 
the  suppui-ation  occurs  ;  and  after  it  has  taken  place,  a  change  from 
the  acute  pain  in  the  part  to  a  feeling  of  weight,  or  numbness,  or 
pressure,  or  some  sensations  totally  different  from  those  experienced 
during  the  acute  inflammation.  Antecedently  to  suppuration,  there 
is  frequently  interruption  of  the  proper  performance  of  the  function 
of  some  organ  ;  and  if  the  abscess  be  deeply  seated  and  large, 
the  pulse  ere  long  becomes  feeble  and  increases  in  frequency ;  the 
patient  becomes  emaciated,  and  the  constitutional  symptoms  are 
rapidly  changed  from  those  of  inflammation  to  those  of  hectic 
fever. 

The  condition  of  the  parts. — The  condition  of  the  parts  in  acute 
abscess  may  be  stated  to  be  : — suppuration,  where  fluctuation  is  per- 
ceptible ;  deposition  of  fibrin  around  the  pus,  offering  a  barrier  to 
infiltration  of  pus  into  the  surrounding  textures,  and  constituting  the 
hardness  at  the  circumference;  and  serous  effusion  into  the  parts 
external  to  the  barrier  of  fibrin,  giving  rise  to  oedema,  evidenced  by 
pitting  on  pressure. 

Treatment. — To  remove  general  and  local  causes  of  excitement  and 
irritation,  and  to  promote  the  approach  of  the  matter  toward  the 
surface,  are  important  indications  in  the  treatment  of  abscess. 
The  best  means  of  fulfilling  these  indications  are,  the  strict  ob- 
servance of  antiphlogistic  regimen,  perfect  rest  of  the  affected  part, 
strict  maintenance  of  a  proper  attitude,  the  removal  of  all  sources  of 
irritation,  as  well  as  of  tension  or  pressure,  and  the  diligent  use  of 
warm  emollient  poultices,  followed  by  hot  fomentations." 

Purulent  matter  having  once  been  formed,  it  may  be  stated  as  a 
general  rule  in  the  treatment  of  acute  abscess,  that  the  grand  indica- 
tion then  to  be  fulfilled  is  the  early  and  free  discharge  of  the  matter. 
In  some  circumstances  very  early  attention  to  this  rule  is  of  the 
utmost  importance ;  as  in  abscesses  under  dense  aponeuroses,  and 
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under  thick  fasciae ;  for  example,  under  the  temporal  aponeurosis, 
the  tendon  of  the  occipito-frontalis  muscle,  the  fascia  of  the  thigh,  of 
the  leg,  of  the  arm,  or  of  the  fore-arm,  or  under  the  palmar  or  plantar 
fasciae  —  in  abscesses  within  tendinous  sheaths,  as  in  paronychia 
tendinosa,  or  underneath  the  periosteum,  as  in  paronychia  periostei, 
or  under  the  pericranium,  in  the  proximity  of  bones,  in  the  natural 
cavities,  or  in  the  texture  of  bones — also  in  abscesses  arising  from 
the  extravasation  of  irritating  fluids,  as  collections  of  matter  caused 
by  the  extravasation  of  urine  into  the  cellular  tissue  of  the  perineum 
and  scrotum — in  abscesses  in  parts  abounding  with  cellular  tissue,  when 
there  is  great  risk  of  the  spreading  of  the  inflammation,  or  in  situa- 
tions where  there  is  danger  of  making  their  way  into  some  of  the 
natural  cavities,  as  into  the  chest,  or  abdomen,  or  the  joints  ;  or  such 
as  are  likely  to  occasion  injury  by  pressing  upon  or  impeding  the 
functions  of  important  parts,  as  the  trachea,  the  pharynx,  the  urethra — 
or  in  abscesses  in  higher  vascular  and  sensitive  parts,  where  the  pain 
of  an  abscess  is  often  most  excruciating.  With  scarcely  more  than  one 
exception,  early  and  free  opening  of  an  abscess  is  the  proper  course  : 
but  in  the  above-mentioned  conditions,  it  is  peculiarly  necessary,  so  soon 
as  we  are  certain  of  the  actual  existence  of  matter  :  for  not  only  are 
time  and  suffering  saved,  and  tissue  preserved  by  its  adoption ;  but  by 
its  neglect  the  danger  of  most  destructive  local  results  is  increased, 
and  in  some  circumstances,  even  the  loss  of  life  itself  may  result. 
Almost  the  only  condition  in  which  it  is  proper  to  delay  opening  is, 
in  cases  of  glandular  enlargement,  in  which,  when  other  means  have 
failed  to  produce  absorption,  and  suppuration  has  occurred,  the 
opening  should  be  deferred,  that  the  pressure  of  the  matter  may  more 
effectually  secure  the  disintegration  and  breaking  up  of  the  glandular 
structure,  and  thereby  favour  its  removal. 

Of  the  various  methods  of  opening  abscesses  I  shall  refer  to  two 
only  ;  namely,  by  means  of  a  bistoury,  and  by  means  of  caustic.  The 
former  is  preferable,  except  in  two  conditions,  presently  to  be  men- 
tioned. It  consists  in  making  a  free,  direct  openiug  in  a  depending 
situation,  and,  as  already  stated,  at  an  early  period.  In  the  event  of 
the  matter  making  its  way  in  a  different  direction,  a  second  opening 
should  be  made,  which,  from  being  often  opposite  to  the  first,  is  called 
a  counter-opening.  By  making  an  early,  large,  direct  opening  in  a 
depending  situation,  and  keeping  it  open  while  matter  continues  to 
be  secreted,  the  formation  of  sinuses,  loss  of  substance,  and  disintegra- 
tion are  generally  prevented;  and  the  desired  result  is  attained 
more  speedily,  and  with  less  suffering  than  it  would  be  by  any  other 

proceeding.  .  . 

The  two  conditions  in  which  opening  by  means  of  caustic  is  pre- 
ferable are  the  following  : — 

1.  In  small  abscesses,  partaking  of  a  chronic  character,  where  the 
integuments  are  attenuated  in  consequence  of  the  opening  having 
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been  delayed,  or  where  they  are  in  a  diseased  state.  In  such  cases 
£  integuments  are  too  much  weakened  to  take  on  the  necessary 
action  for  uniting  with  the  subjacent  parts  ;  and  as  no  healing  process 
takes  place  until  they  are  destroyed  by  ulceration,  rt  is  better  to 
destroy  them  at  once,  and  make  a  free  opening  by  means  o  caustic. 
For  this  purpose  the  potassa  fusa  is  preferred,  and  is  applied  so  as  to 
destroy  the  whole  of  the  diseased  and  thinned  integument. 

2  Iii  cases  of  glandular  enlargement  in  the  state  of  abscess;  in 
which  condition  the  caustic  should  be  used  very  freely,  and  be  pressed 
into  the  gland  in  different  situations,  so  as  to  lead  to  the  action  by 
which  the  diseased  structure  may  be  separated  and  removed. 

CHRONIC  ABSCESSES. 

Collections  of  matter  sometimes  form  slowly  and  insidiously,  and 
the  symptoms  of  inflammation  which  precede  them,  are  but  slightly, 
if  at  all,  perceptible.  In  such  cases,  the  abscesses  are  said  to  be 
chronic.  These  collections  often  attain  a  great  size  ;  there  being  little 
fibrin  effused  around  the  matter,  the  sac  is  thin,  and  the  resistance  to 
extension  feeble ;  they  are  frequently  irregular  in  form,  and  the 
superimposed  skin  remains  unaltered  in  colour. 

The  treatment  of  chronic  abscess  is  a  matter  of  great  anxiety  to  the 
intelligent  surgeon,  in  consequence  of  the  danger,  lest  the  opening  of 
the  sac  should  be  followed  by  violent  irritative  fever,  which  has  a 
tendency  to  merge  very  speedily  into  hectic  fever.    Where  such  col- 
lections are  small,  the  patient's  health  tolerably  good,  and  his  consti- 
tution not  very  susceptible  of  inflammatory  action,  the  treatment 
proper  for  acute  abscesses,  namely,  free,  direct  incision,  may  be 
ventured  upon  ;  but  as  the  clanger  of  this  proceeding  is  considerable, 
the  surgeon  is  justified  in  resorting  to  it  only  under  the  conditions  men- 
tioned above.    In  all  other  cases,  the  treatment  should  consist  in 
drawing  off  the  matter  by  small  valvular  tapping — in  closing  up  the 
wound  so  as  to  prevent  the  admission  of  air,  by  the  presence  of  which 
the  opposite  sides  of  the  sac  would  be  separated  from  each  other,  the 
putrefaction  of  the  remaining  matter  promoted,  and  much  constitu- 
tional disturbance  induced, — in  preserving  the  sides  of  the  sac  in 
contact,  by  gentle  support, — and  in  renewing  the  valvular  opening, 
before  any  great  re-accumulation  has  taken  place,  so  that  the  sac  may 
not  be  allowed  to  regain  anything  like  its  former  size,  each  opening 
being  made  with  the   observance  of  the  same  pi-ecautions  as  in 
the  first  instance.    Sometimes,  although  very  rarely,  after  the  first 
operation  the  cavity  contracts,  and  the  desired  result  is  obtained ; 
but  more  frequently  several  repetitions  of  the  operation  are  required 
before  the  disease  is  cured  ;  and  in  some  instances,  after  the  sac  has 
become  very  much  contracted  by  the  adoption  of  the  above  procedure, 
it  becomes  safe  to  resort  to  the  treatment  for  acute  abscess,  namely, 
free,  direct  incision,  in  order  to  perfect  the  cure.    The  best  apparatus 


~(i  TERMINATIONS  OF  INFLAMMATION. 

fortius  mode  of  treatment,  consists  of  a  long  trocar,  a  canula  furnished 
with  a  stop-cock,  and  a  fine  exhausting  syringe  which  fits  the  canula. 
About  an  inch-and-a-half  or  two  inches  from  the  spot  where  the  sac  is 
to  be  opened,  a  small  aperture  should  be  made  in  the  skin;  through 
this  the  trocar  is  to  be  inserted,  carried  under  the  skin,  and  sent 
through  the  sac  where  it  is  to  be  opened ;  the  trocar  should  be 
withdrawn,  the  stop-cock  being  shut  before  it  is  completely  removed  ; 
the  syringe  should  be  applied  to  the  canula,  and  the  matter  drawn 
off,  care  being  taken  to  shut  the  stop-cock  after  each  stroke  of  the 
syringe.    Gentle  pressure  should  be  applied  to  the  sac,  and  while  the 
canula  is  being  withdrawn,  pressure  should  be  applied  over  its  track, 
to  prevent  the  admission  of  air;  the  opening  should  be  closed  up  very 
carefully  by  means  of  plaster,  and  preserved  close,  until  adhesions 
have  taken  place.    Eest,  and  every  judicious  precaution  should  be 
strictly  enjoined,  for  some  time  after  each  operation,  to  diminish  the 
danger  of  inflammation  of  the  sac.    This  treatment  is,  in  my  opinion, 
the  safest  that  has  yet  been  proposed  for  this  form  of  abscess,  and  by 
means  of  it,  a  favourable  result  is  occasionally  obtained.    But  in 
many  instances,  these  abscesses  are  connected  with  incurable  diseases 
of  the  bones  or  joints  ;  and  as,  in  such  cases,  patients  live  much  longer 
when  the  abscesses  are  not  opened,  there  can  be  no  doubt  whatever 
that,  under  these  circumstances,  it  is  the  duty  of  the  surgeon  to  let 
them  alone. 

V.  ULCERATION. 

This  is  a  frequent  result  of  inflammation.  Great  differences  are 
observed  in  the  different  tissues,  with  respect  to  their  tendency  to  ulce- 
ration, when  they  become  affected  with  inflammation ;  and  these  dif- 
ferences have  important  pathological  bearings.  It  is  most  common  in 
the  skin,  mucous  membi'anes,  cellular  tissue,  and  the  other  tegument- 
ary  membranes ;  it  is  frequently  met  with  in  bones,  and  the  inner 
coats  of  arteries  :  but  is  very  rare  in  fibrous  tissues  of  all  kinds,  in 
serous  membranes,  in  the  outer  coats  of  arteries,  and  in  nervous  tissue. 
The  process  of  ulceration,  according  to  the  views  now  entertained,  is 
very  clearly  explained  in  the  following  quotation  from  Dr.  Bennett's 
admirable  "Treatise  on  Inflammation  :" — "The  process  of  ulceration 
is  somewhat  similar  to  that  of  mortiiicatiou,  only  it  is  more  chronic, 
and  the  exudation,  instead  of  undergoing  decomposition,  only  exhibits 
an  indisposition  to  pass  into  organization.  In  this  case,  the  exudation 
is  poured  out  slowly,  it  coagulates,  and  presses  upon  the  surrounding 
parts,  more  or  less  obstructing  the  flow  of  blood  to  them,  and  acts  as 
a  foreign  body.  By  means  of  the  continued  pressure,  the  circulation 
is  obstructed,  and  death  of  the  portion  affected  results.  Sometimes 
this  is  imprisoned  in  fresh  exudatiou,  as  ulceration  extends,  and  the 
whole  at  length  becomes  disintegrated.  All  this  time  the  exudation 
exhibits  little  of  that  tendency  so  conspicuous  in  healthy  pei\sous,  to 
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undergo  changes  in  itself,  and  when  examined  microscopically  is  found 
to  consist  principally  of  very  minute  granules,  varying  in  size  from 
the  -nr^uu-  to  the  ^  of  a  millimetre  in  diameter.  These  are  occa- 
sionally mixed  with  irregularly  formed  cells,  usually  more  or  less  an- 
gular, containing  one  or  more  granules.  The  cells  are  more  nume- 
rous, in  proportion  to  the  stage  of  the  ulceration  and  the  healthy 
powers  of  the  constitution.  These  different  granules  and  imperfect 
cells,  with  the  structures  they  involve,  at  length  become  broken  down, 
and  separate  from  each  other,  constituting  a  semi-fluid  mass,  which 
has  a  tendency  to  point  where  it  can  most  readily  be  discharged,  that 
is,  towards  the  surface  of  the  skin  or  mucous  membranes.  Here,  on 
account  of  the  less  degree  of  resistance  offered,  the  continued  pressure 
and  disintegration  of  tissue  first  cause  an  aperture  to  be  formed. 
Another  portion  of  solid  exudation  is  now  broken  down  with  the  tis- 
sues involved  in  it,  and  in  this  way  the  opening  is  enlarged.  If  the 
morbid  process  continue,  a  fresh  exudation  is  slowly  poured  out  below 
the  already  coagulated  blood-plasma,  which  supplies  the  loss  thrown 
off  in  the  form  of  dischai-ge,  and  thus  chronic  ulceration  may  be  in- 
creased indefinitely.  The  whole  of  this  process  may  be  well  observed 
in  scrofulous  and  syphilitic  ulcers,  or  in  the  callous  sores  of  the  leg  in 
weavers,  and  others  of  a  cachectic  constitution.  Indeed,  the  general 
powers  of  the  constitution  are  almost  always  in  such  cases  enfeebled, 
and  hence  the  indisposition  of  the  exudation  to  be  transformed  into 
organized  cells.  Ulcers  produced  by  direct  pressure  are  occasioned  in 
a  similar  manner ;  only  in  most  cases  the  pressure  is  not  derived  in 
the  first  instance  from  solid  exudation  poured  out.  Thus  in  stumps, 
not  sufficiently  covered  by  soft  parts,  in  places  long  pressed  upon  by 
lying,  or  by  the  growth  of  tumours,  the  vitality  of  the  part  is  slowly 
destroyed.  At  the  same  time  an  exudation  is  poured  out  from  the 
neighbouring  vessels,  which  becomes  broken  up,  and  assists  in  disin- 
tegrating the  textures,  whose  vitality  is  destroyed.  The  finely  mole- 
cular particles  are  thus  absorbed,  whilst  the  grosser  portions  are 
thrown  off  in  the  form  of  discharge." 

From  all  ulcerous  surfaces  there  is  a  certain  amount  of  discharge, 
which  varies  in  character  according  as  the  sore  is  healthy,  indolent, 
gangrenous,  &c,  as  will  -be  afterwards  specified  in  the  description  of 
the  several  varieties  of  Ulcers. 

Granulation. — The  process  by  which  the  cavity  is  filled  up,  and 
continuity  of  tissue  restored,  is  called  granulation  :  it  consists,  as 
stated  before,  in  exudation,  from  the  surface  of  the  cavity,  of  blood- 
plasma,  constituting  the  fluid  cyto-blastema.  Part  of  this  blood- 
plasma  degenerates  into  pus-corpuscles,  but  part  becomes  transformed 
into  nucleated  cells.  Minute  granules,  forming  the  nucleoli,  as  they 
are  called,  are  developed,  and  to  the  assemblage  of  these  the  term 
nucleus  is  given.  On  the  nucleus  a  cell-wall  becomes  developed, 
which,  at  first  closely  embracing  the  nucleus,  is  afterwards  raised  up 
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from  it ;  and  the  nucleus  thus  separated  from  the  cell-wall  occupies 
an  eccentric  position  within  it.  In  these  organized  products  vessels 
are  formed  ;  and  the  whole,  when  thus  developed,  constitutes  a  layer 
of  granulations  spreading  over  the  surface  of  the  cavity,  and  giving 
it  the  appearance  of  being  covered  with  innumerable  small  bodies  of 
a  conical  form,  and  of  a  florid  red  colour.  From  the  granulations 
blood-plasma  is  exuded,  part  of  which  degenerates  into  purulent 
matter  for  the  defence  of  the  granulations  ;  and  part  is  transformed 
into  nucleated  cells,  by  which  a  new  layer  of  granulations  is  formed. 
The  cells  of  the  first-formed  layer  undergo  further  changes,  and  are 
ultimately  developed  into  the  texture  of  the  part,  from  the  vessels  of 
which  the  exudation  of  blood-plasma  took  place  ;  and  each  subse- 
quent exudation  furnishes  a  cyto-blastema  for  the  formation  of  puru- 
lent matter  and  nucleated  cells.  By  the  successive  formation  of  these 
cells,  by  their  becoming  ultimately  developed  into  pei-manent  tissue, 
and  by  the  centripetal  contraction  of  the  original  textures,  the  cavity 
is  filled  up  ;  and  the  next  part  of  the  process  is  cicatrization,  or  the 
formation  of  cicatrix.  This  usually  begins,  when  the  granulations 
arrive  on  a  level  with  the  surrounding  skin,  when  the  blood-plasma, 
hitherto  converted  partly  into  pus-corpuscles,  and  partly  into  nucleated 
cells,  passes  into  cells  which,  by  the  process  of  development,  are  con- 
verted into  fibres,  and  constitute  the  cicatrix. 

The  new  skin  usually  takes  its  rise  from  the  margins  of  the  old 
skin  ;  but  in  some  few  instances,  portions  of  new  skin  are  seen 
forming  on  the  surface  of  the  granulations,  like  little  islands,  quite 
remote  from  the  margins.  Some  have  endeavoured  to  account  for 
this  fact,  by  the  supposition  that  the  old  skin  had  not  been  completely 
destroyed,  as  we  not  unfrequently  find  in  burns,  and  that  the  isolated 
portions  of  the  new  skin  spring  from  the  parts  not  entirely  destroyed 
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by  the  bum  or  ulceration  ;  but  I  am  convinced  by  various  cases 
which  have  come  under  my  own  observation,  that  this  explanation  is 
not  satisfactory.  I  shall  only  refer  to  one  case,  that  of  a  young  lady, 
whom  I  had  the  opportunity  of  seeing,  together  with  one  of  my  col- 
leagues in  the  University.  The  lady  was  the  subject  of  phagedenic 
ulcer  in  the  leg,  of  considerable  size  and  of  great  depth;  and  as 
other  means  had  had  no  effect  in  arresting  the  destructive  action, 
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the  whole  surface  was  destroyed  to  a  considerable  depth  by  pure 
nitric  acid.  After  the  removal  of  the  slough,  healthy  action  took 
place,  and  a  large  isolated  portion  of  skin  formed  in  the  middle,  and 
gradually  increased  until  it  joined  that  formed  from  the  circumference 
of  the  ulcer.  I  have  for  several  years  been  in  the  habit  of  showing 
to  my  class  in  the  University  a  drawing  of  this  case,  as  it  is  an  in- 
controvertible instance  of  an  exception  to  the  ordinary  rule  of  the 
formation  of  skin  from  the  circumference  only,  and  an  evidence  that 
the  explanation  mentioned  above  is  not  satisfactory. 

ULCERS. 

An  ulcer  may  be  defined — a  solution  of  continuity  caused  by  ulcer- 
ation. Future  chapters  will  give  a  description  of  specific  ulcers, 
that  is,  ulcers  caused  by  a  specific  poison,  as  syphilitic  ulcers,  and 
those  connected  with  particular  diatheses,  such  as  the  scrofulous,  the 
scorbutic,  or  the  cancerous.  Other  ulcers,  not  coming  under  either 
of  these  divisions,  we  shall,  for  the  sake  of  clearness,  arrange  into 
seven  varieties,  namely  : — 1st,  healthy  ulcer  ;  2nd,  weak  ulcer  ;  3rd, 
indolent  ulcer ;  4th,  inflamed  ulcer  •  5th,  phagedsenic  ulcer :  6th, 
gangrenous  or  sloughing  ulcer  ;  and  7th,  sloughing  phagedsena. 

In  describing  the  appearances  of  ulcers,  we  shall  refer  to  the.  state 
of  the  edges,  the  granulations,  and  the  discharge. 

I.  HEALTHY  ULCER. 

The  healthy  ulcer,  the  simple,  and  the  simple  purulent,  are  different 
names  given  to  the  same  ulcer. 

Characters  of  a  liealthy  ulcer.  —  The 
edges  are  smooth,  neither  inverted  nor 
everted,and  adhere  to  the  granulations;  and 
when  the  latter  rise  to  a  level  with  the 
common  integument,  a  semi-transparent  t 
white  film  of  cicatrix  fringes  round  the  ' 
edges,  and  gradually  spreads  over  the 
granulations.  The  granulations  are  small, 
florid,  firm,  numerous,  and  pointed  at  the 
top,  vascular,  apt  to  bleed  on  being 
touched,  sensitive,  and  attended  with  a 
slight  feeling  of  tenderness,  instead  of  un- 
easiness or  pain.  When  the  granulations 
come  to  be  on  a  level  with  the  integument, 
they  begin  to  be  covered  over  by  cicatrix. 
The  discharge  is  thick  and  purulent,  and 
easily  separated  from  the  surface  of  the 
sore. 

Treatment.— The  treatment  consists  in 
preserving  the  part  at  rest,  in  maintaining 
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such  an  attitude  as  will  promote  venous  return  and  prevent  un- 
pleasant sensations  and  consequences  from  tension,  and  in  defending 
the  part  from  the  action  of  the  ah".  Of  the  various  means  adopted 
for  fulfilling  this  last-mentioned  indication,  the  most  elegant  is  tepid 
"water-dressing,  applied  by  means  of  a  small  piece  of  lint,  with  a  piece 
of  oiled  silk  over  it  to  prevent  the  lint  from  becoming  dry. 
The  frequency  of  the  dressing  will  depend  on  the  quantity  of  the 
dischai-ge  ;  it  being  necessary  only  in  order  to  preserve  the  parts 
perfectly  clean  and  comfortable.  Another  application  still  employed 
by  some  is  simple  ointment ;  but,  for  my  own  part,  I  almost  in- 
variably, like  many  others,  give  the  preference  to  the  tepid  water- 
dressing,  with  a  small  piece  of  oiled  silk,  and  a  few  turns  of  a  bandage 
to  afford  gentle  support  when  necessary. 


II.  WEAK  ULCER. 


Characters. — In  the  weak  ulcer,  called  by  many  writers  the  fun- 
gous ulcer,  the  granulations,  instead  of  being  like  those  described  in 
the  characters  of  the  healthy  ulcer,  are  much  larger,  paler,  flabby, 
less  numerous,  not  pointed  on  the  top,  but,  on  the  contrary,  some- 
times even  bulbous,  less  vascular,  less  apt  to  bleed  on  being  touched, 
less  sensitive,  unattended  with  pain,  and  when  they  have  filled  up 
the  cavity  of  the  ulcer,  rise  above  the  level  of  the  surrounding  in- 
tegument, so  that  the  margins  are  sometimes  at  this  stage  overlaid  by 
them,  and  concealed  from  view.  The  edges  are  smooth,  and  the  dis- 
charge is  pale,  and  thinner  than  in  healthy  ulcer. 


Fig.  8. 


Treatmerd.-A-  necessary  part  of  the  proper  treatment  consists  m 
removing,  if  possible,  the  cause;  and,  in  addition  to  this,  suitable 
Tans  are  to  be  adopted  for  removing  the  effect,  The  cause  of  the 
ulcer  assuming  the  characters  above  described  may  be  general,  operat- 
ing on  the  system  at  large ;  such  as,  a  deficiency  in  the  quantity  or 
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nutritive  quality  of  food,  an  unwholesome  atmosphere,  a  weak  or 
disordered  condition  of  the  digestive  apparatus,  the  debilitating  effects 
of  mental  anxiety,  or  feebleness  of  constitution,  however  induced. 
Or  it  may  be  local,  such  as  improper  treatment ;  as,  for  example,  the 
use  of  relaxing  applications,  venous  congestion  caused  by  some  ob- 
stacle to  the  return  of  the  blood,  or  a  weakened  condition  of  the  parts 
occasioned  by  the  nature  of  the  injury  of  which  the  ulcer  is  the  re- 
sult, or  the  delay  of  cicatrization  ;  for  perfectly  healthy  granulations 
become  weak  when  healing  is  by  any  cause  delayed.  "With  regard  to 
local  treatment,  rest  should  be  enjoined,  and  an  attitude  favourable 
to  venous  return,  together  with  the  careful  application  of  gentle 
pressure  by  uniform  bandaging,  which  acts  as  a  gentle  stimulant  to 
the  granulations,  and  corrects  the  tendency  to  passive  congestion.  The 
use  of  a  medicated  water-dressing  of  a  stimulant  nature,  instead  of 
plain  tepid  water-dressing,  should  also  be  adopted.  Solutions  of  the 
sulphate  of  zinc,  or  the  sulphate  of  copper,  varying  in  strength  from  one 
to  two  grains,  or  even  more,  to  an  ounce  of  water,  generally  answer 
most  satisfactorily  in  the  treatment  of  this  ulcer.  I  usually  prefer  the 
solution  of  the  sulphate  of  zinc,  either  the  simple  solution,  or  medi- 
cated with  two  drachms  of  the  compound  spirit  of  lavender  and  a 
drachm  of  the  spirit  of  rosemary  to  eight  ounces  of  water.  The 
lotion  should  be  kept  applied  by  means  of  a  little  lint,  with  a  piece 
of  oiled  silk  placed  over  it  to  prevent  drying  ;  and  at  the  same  time 
bandaging  should  be  employed,  not  merely  as  in  healthy  xilcer  for  re- 
tentive purposes,  but  to  secure  gentle  and  uniform  pressure. 

Other  modes  of  treatment  which  have  been  adopted  are,  pressure 
together  with  the  application  of  dry  lint  to  the  granulations  as  a 
dressing,  shaving  off  the  fungous  granulations  with  a  knife,  and  de- 
struction of  them  by  escharotics.  The  treatment  already  described 
will  very  rarely  be  found  to  fail  in  producing  the  desired  effect ;  but 
when  it  does  fail,  recourse  may  for  a  short  time  be  had  with  advan- 
tage to  pressure,  with  a  dressing  of  dry  lint. 

III.  INDOLENT  ULCER. 

Characters. — The  form  of  this  ulcer  is  seldom  irregular,  but  usually 
nearly  oval  or  circular.  The  edges  are  thick,  prominent,  compara- 
tively insensible,  glossy,  smooth,  firm,  incompressible,  and  without 
any  appearance  of  cicatrix  ;  the  surrounding  parts  are  also  firm, 
hard,  incompressible,  and  usually  discoloured  by  passive  congestion  ; 
the  surface  of  the  ulcer  is  nearly  devoid  of  granulations,  is  smooth 
and  glossy,  and  varies  in  colour,  being  in  some  examples  whitish,  in 
some  grey,  and  in  others  brownish.  The  discharge  is  scanty,  thin, 
and  watery.  This  ulcer  may  be  said  to  be  almost  exclusively  con- 
fined to  the  labouring  poor,  occurring  in  their  lower  extremities,  and 
after  the  middle  period  of  life. 

Treatment.— An  important  indication,  as  may  readily  be  imaged 
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in  the  treatment  of  this  ulcer  is,  to  improve  and  maintain  the  general 
health  and  strength ;  and  with  this  view,  generous  diet,  residence  in 
an  airy  situation,  and  the  due  regulation  of  the  digestive  organs  should 
be  prescribed,  together  with  the  use  of  tonics  in  many  instances,  and 
even  of  stimulants,  when  indicated  by  the  particular  circumstances  of 
the  case.  Of  many  different  modes  of  treatment  I  shall  refer  only 
to  two,  namely,  that  suggested  by  Mr.  Baynton,  and  that  by  Professor 
Syme.  Of  these  the  former  has  hitherto  been  generally  regarded 
with  favour,  and  has  received  the  general  adoption  of  the  profession. 
When  it  is  carefully  conducted,  its  results  are  very  satisfactory.  The 
following  is  Mr.  JBaynton's  description  of  his  method  of  treatment : 
— "  The  parts  should  be  first  cleared  of  the  hair,  that  none  of  the 
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discharges,  by  being  retained,  may  become  acrid  and  inflame  the  skin, 
and  that  the  dressings  may  be  removed  with  ease  at  each  time  of 
their  renewal,  -which,  in  some  cases,  when  the  discharges  are  profuse 
and  the  ulcers  very  irritable,  may  perhaps  be  necessary  twice  in 
twenty-four  hours,  but  which  I  have  in  every  instance  been  only 
under  the  necessity  of  performing  once  in  that  time.  The  plaster  is 
to  be  cut  into  slips  about  two  inches  in  breadth,  and  of  a  length  that 
will,  after  being  passed  round  the  limb,  leave  an  end  of  about  four 
or  five  inches.  The  middle  of  the  piece,  so  prepared,  is  to  be  applied 
to  the  sound  part  of  the  limb,  opposite  to  the  inferior  part  of  the 
ulcer,  so  that  the  lower  edge  of  the  plaster  may  be  placed  about  an 
inch  below  the  lower  part  of  the  sore,  and  the  ends  drawn  over  the 
ulcer  with  as  much  gradual  extension  as  the  patient  can  well  bear ; 
other  slips  are  to  be  secured  in  the  same  way,  each  above  and  in  con- 
tact with  another,  until  the  whole  surface  of  the  sore  and  the  limb  is 
completely  covered  at  least  one  inch  below  and  two  above  the  dis- 
eased part.  The  whole  of  the  leg  should  then  be  equally  defended 
with  pieces  of  soft  calico,  three  or  four  times  doubled,  and  a  bandage 
of  the  same,  about  three  inches  in  breadth  and  four  or  five  yards  in 
length,  or  rather,  as  much  as  will  be  sufficient  to  support  the  limb 
from  the  toes  to  the  knee,  should  be  applied  as  smoothly  as  can 
possibly  be  performed  by  the  surgeon,  and  with  as  much  firmness  as 
can  be  borne  by  the  patient.  It  is  to  be  first  passed  round  the  leg 
at  the  ankle  joint,  then  as  many  times  round  the  foot  as  will  cover 
and  support  every  part  of  it  except  the  toes,  and  afterwards  up  the 
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limb  till  it  reaches  the  knee  ;  observing  that  each  turn  of  the  bandage 
should  leave  its  lower  edge  so  placed  as  to  be  about  an  inch  above 
the  lower  edge  of  the  fold  below  it."  The  success  of  this  method  of 
treatment,  when  applied  in  suitable  circumstances,  is  generally  acknow- 
ledged.   Callous  ulcers  are  often  presented  for  treatment  in  an  in- 

Or 

flamed  state  ;  soothing  applications  should  in  such  circumstances  be 
prescribed,  until  that  condition  be  removed,  and  then  the  treatment 
above  described  may  with  propriety  be  resorted  to.  One  great  ad- 
vantage of  this  method  of  treatment  is,  that  perfect  rest  and  constant 
elevation  of  the  limb  are  not  so  essential  auxiliaries  as  in  other 
methods ;  and  this  is,  in  some  circumstances,  a  matter  of  great  im- 
portance. The  good  effects  of  this  mode  of  treatment  are  properly 
ascribed  to  pressure,  which,  by  promoting  absorption  of  the  swelling, 
favours  the  contraction  requisite  for  cicatrization.  The  merit  of  first 
pointing  out  the  beneficial  effects  of  pressure  in  the  treatment  of 
this  ulcer  is  due  to  Mr.  Whateley,  who  applied  pressure  by  bandages 
alone  ;  that  of  prescribing  adhesive  plaster,  together  with  the  use  of 
a  bandage,  belongs  to  Mr.  Baynton. 

Professor  Syme's  treatment  consists  in  the  application  of  a  blister, 
sufficiently  large  to  cover  the  ulcer  and  a  portion  of  the  surrounding 
parts.  In  favour  of  this  mode  it  is  urged,  that  it  is  more  speedy  and 
more  economical  than  Baynton's  ;  but  as  the  risk  of  erysipelas  is 
considerable,  and  as  the  first  effect  is  to  enlarge  the  ulcer,  a  result 
far  from  desirable,  although  it  may  improve  its  character,  it  has 
always  appeared  to  me,  that  as  a  general  practice,  the  method  of 
Baynton  is  to  be  preferred  :  at  the  same  time,  however,  I  am  per- 
fectly aware  that  satisfactory  results  are  often  obtained  by  the  adop- 
tion of  that  of  Syme. 

IV.  INFLAMED  ULCER. 

Characters, — The  edges  and  surrounding  parts  are  red,  swollen, 
hot,  tense,  tender,  and  painful ;  the  surface  of  the  sore  is^destitute  of 
granulations,  and  presents  a  raw  and  pulpy,  or  a  foul  and  livid  ap- 


Fig.  10. 


pearance  j  the  discharge  is  profuse,  offensive,  and  often  streaked  with 
blood,  mingled  with  ulcerative  debris.  The  pain  is  great,  and  there 
is  always  more  or  less  constitutional  disturbance. 
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Treatment. — The  object  aimed  at  in.  the  first  instance  being  the 
conversion  of  the  inflamed,  into  a  simple,  healthy  ulcer,  undue  irrita- 
bility and  excessive  action  must  be  first  subdued ;  and  for  this  pur- 
pose, general  as  well  as  local  treatment  must  be  instituted.  The 
diet  should  be  carefully  regulated,  and  the  secretions  of  the  digestive 
organs  and  of  the  skin  brought  into  a  proper  state  by  purging, 
antimonials,  calomel,  and  opium,  or  such  other  remedies  as  seem 
to  be  indicated  by  the  particular  circumstances  of  the  case. 
With  regard  to  local  treatment,  perfect  rest,  the  observance  of  an 
attitude  calculated  to  promote  venous  return  and  relaxation,  are 
absolutely  indispensable.  Of  local  applications,  the  most  useful  are 
warm  poultices  and  fomentations,  or  opiate  poultices,  and  opiate 
fomentations ;  in  short,  heat  with  moisture,  or  heat  and  moisture 
combined  with  opiate  applications,  are  the  most  soothing  remedies. 
Simple  poultices,  or  poultices  medicated  with  decoction  of  opium,  are 
very  useful  and  grateful  in  such  cases.  Local  depletion  by  leeches, 
or  scarification  of  the  edges  of  the  ulcer  is  sometimes  resorted  to ; 
but  it  is  very  seldom  that  such  a  proceeding  is  necessary. 

V.  VI.  VII.  PHAGEDENIC  ULCER. — GANGRENOUS  ULCER. — SLOUGHING 

PHAGEDENIC  ULCER. 

The  characters  and  treatment  of  the  phagedenic  and  the  gan- 
grenous ulcers,  and  of  sloughing  phagedsena  will  be  minutely  de- 
scribed in  the  chapter  on  the  state  of  constitution  in  which  they  are 

Fig  11. 


most  frequently  observed;  but  their  characters  may  be  briefly  stated 
in  this  chapter.  The  three  varieties— namely,  phagedena  or  phage- 
denic sore,  sloughing  or  gangrenous  sore,  and  sloughing  phagedena, 
called  by  some  writers  the  phagedena  gangrenosa,  are  so 

Fig.  12. 


similar  to 


each  other  in  the  circumstances  in  which  they  are  found,  iu 
their  symptoms,  and  in  their  treatment,  that  it  will  be  more  con- 
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venient  to  describe  them  together  than  to  assign  a  separate  section 
to  each.  The  term  phagedena,  derived  from  0ayw,  to  eat,  is  well 
applied  to  this  kind  of  ulcer,  as  there  is  the  appearance  of  regular 
eating  away,  or  destruction  by  phagedenic  ulceration,  without  any 
attempt  at  granulation. 

Phagedena,  or  a  phagedenic  ulcer,  may  be  distinguished  by  the 
following  peculiarities  :— The  edges  are  extremely  irregular,  and  of  a 
dark  purplish  appearance,  a  red  colour  extending  a  considerable  way 
into  the  surrounding  parts ;  they  are  exceedingly  painful,  and  at  parts 
inverted ;  the  surface  of  the  sore  is  uneven,  and  extends  underneath 
the  edges ;  it  is  of  a  livid  or  dark  red  colour,  and,  together  with  the 
edges,  has  a  very  irritable  appearance.  It  is  covered  with  a  thin 
ichorous  bloody  discharge.  The  sore  enlarges  with  alarming  rapidity; 
and  the  destructive  process  may  continue  to  be  carried  on  by  ulcera- 
tion alone,  or  by  ulceration  together  with  sloughing,  so  as  to  consti- 
tute the  variety  called  by  some  writers  the  sloughing  phagedena,  and 
by  others  the  phagedena  gangrenosa.  In  the  other  variety,  namely, 
the  sloughing  sore,  the.  destruction  is  by  sloughing  alone  ;  the  sore 
enlarges  by  the  formation  of  one  slough  after  another,  and  the  surface 
of  the  sore,  on  the  separation  of  the  slough,  has  a  raw  red  irritable 
appearance.  These  three  varieties  exhibit  the  same  appearance  of 
edges,  and  occur  in  similar  circumstances ;  they  differ  chiefly  in  the 
appearance  of  the  surface  of  the  sore,  thei-e  being  in  the  phagedenic 
sore  an  irregular  appearance  of  the  surface,  occasioned  by  the  ulcera- 
tive process ;  in  the  sloughing  phagedena  the  same  appearance  at 
some  parts,  and  a  wet  ash-coloured  slough  at  others ;  and  in  the 
sloughing  variety  a  wet  slough  covering  the  sore.  The  characters  of 
these  ulcers  are  so  peculiar,  that  there  can  be  no  difficulty  in  distin- 
guishing them  from  each  other,  or  from  any  of  the  other  varieties  of 
ulcers.  A  high  degree  of  constitutional  disturbance  attends  each  of 
these  varieties.  The  constitutional  symptoms  and  treatment  will  be 
given  in  a  future  chapter. 

GANGRENE  AND  SPHACELUS. 

The  three  terms — Mortification,  Gangrene,  and  Sphacelus,  have 
been  indiscriminately  used  by  some  authors  to  express  an  important 
result  of  inflammation,  namely,  the  death  of  the  part.  In  the  use  of 
them  here  we  shall  follow  the  guidance  of  those  who  regard  mortifi- 
cation as  a  generic  term,  comprehending  the  whole  series  of  pheno- 
mena, from  the  first  diminution  of  the  vital  powers  to  their  entire 
destruction ;  gangrene,  as  denoting  the  stage  in  which  there  is  dimi- 
nution but  not  perfect  destruction  of  the  powers  of  life ;  and  spha- 
celus, as  denoting  the  complete  death  of  the  part. 

Local  and  Constitutional  Symj>toms  of  Gangrene  and  Sj)hacclus 
from  Inflammation. — In  gangrene  the  redness  is  chauged  into  a  dark 
or  livid  hue ;  the  heat,  sensibility,  and  pain  are  diminished  ;  the 
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swelling,  though  not  diminished,  but  sometimes  even  increased  in 
extent,  is  less  tense,  and  generally  pits  on  pressure  j  and  on  different 
parts  of  the  surface  we  usually  find  portions  of  the  cuticle  elevated 
into  small  blisters,  called  phlyctense,  containing  unhealthy  serum  of  a 
yellowish  or  greenish  colour.    These  symptoms  do  not  indicate  an 
entire  extinction  of  the  vital  powers;  and,  consequently,  the  part 
sometimes  recovers,  or  only  a  very  small  portion  of  it  becomes  dead. 
Generally,  however,  the  symptoms  of  gangrene  merge  into  those  of 
sphacelus.    In  this  state  the  part  presents  a  black,  a  dark,  or  an  ash- 
grey  colour,  according  as  it  is  more  or  less  exposed  to  the  atmosphere  ; 
becomes  cold,  and  not  only  ceases  to  be  painful,  but  entirely  loses  its 
sensibility ;  instead  of  having  the  appearance  of  excessive  distension, 
as  in  the  inflammation  preceding  the  occurrence  of  gangrene,  becomes 
soft,  flaccid,  and  shrunk  in  its  dimensions ;  crepitates  on  pressure,  and 
emits  a  peculiar,  cadaverous,  characteristic  odour.    Such  are  the  local 
appearances  of  the  sphacelated  part.    This  part  is  called  the  slough, 
and  the  process  by  which  it  is  formed,  sloughing.    When  the  mortifi- 
cation has  a  disposition  to  spread,  the  dark  colour  extends,  and  is 
insensibly  lost  in  the  surrounding  parts  ;  whereas,  when  the  mortifi- 
cation ceases  to  spread,  a  red  line,  called  the  line  of  demarcation, 
separates  the  sphacelated  from  the  living  parts.    This  line  is,  in  the 
living  part,  in  immediate  contact  with  the  dead,  and  its  appearance  is 
always  regarded  as  most  important,  as  indicating  not  only  that  spha- 
celation or  sloughing  has  ceased,  but  also  that  a  process  has  been  com- 
menced by  nature  for  the  removal  of  the  sphacelated  part  from  the 
system.    In  this  process,  exudation  and  partial  organization  of  fibrin 
precedes  suppuration  and  ulceration  ;  and  thus  hemorrhage  from 
vessels,  and  infiltration  into  loose  tissues  are  both  prevented.    As  the 
process  advances,  the  cuticle  is  separated  from  the  line  of  adhesive 
inflammation,  and  the  part  exhibits  the  appearance  of  a  circular 
vesicle  ;  this  gives  way,  and  an  inflamed  and  ulcerated  surface  is  then 
brought  into  view,  called  the  line  of  separation.    The  continuity  of 
the  parts  being  thus  fairly  interrupted,  the  fuiTOW  deepens  and  ex- 
tends, till  the  sphacelated  portion  is  entirely  detached,  leaving,  gene- 
rally, a  healthy  granulated  surface.    In  this  very  remarkable  process 
there  are  various  results  of  inflammation,  namely — adhesion,  which 
effects  two  purposes,  preventing  both  hemorrhage  aud  purulent  infil- 
tration— ulceration  and  suppuration ;  the  ulceration  being  for  the  pur- 
pose of  effecting  the  separation.    The  process  is  the  same,  whether  it 
extends  only  to  a  certain  depth  below  the  surface,  or  whether  the 
whole  thickness  of  the  part  perishes.    In  the  latter  case,  remarkable 
as  this  process  is,  the  surgeon  does  not  leave  to  nature  the  work  of 
amputation,  partly  on  account  of  the  length  of  time  that  would  be 
required,  and  partly  because  of  the  irregularity  and  form  of  the 
stump  that  would  be  left,  as  the  ulceration,  in  these  circumstances, 
docs  not  proceed  perpendicularly  to  the  surface,  but  in  a  slanting 
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direction,  leaving  the  bones  uncovered.  To  obtain,  therefore,  a  more 
useful  stump,  the  surgeon  resorts  to  amputation.  The  question  of 
amputation,  and  the  time  and  site  that  ought  to  be  selected  when  it 
is  advisable,  will  be  subsequently  considered. 

Local  changes  in  inflammatory  Mortification. — Dr.  Bennett,  to 
whom  the  profession  is  much  indebted  for  his  valuable  "  Treatise  on 
Inflammation,"  gives  the  following  description  of  the  condition  of  the 
parts  in  inflammatory  mortification  :  — "  Occasionally  a  very  large 
amount  of  blood-plasma  is  thrown  out,  constituting  a  violent  inflam- 
mation ;  a  greater  or  less  number  of  capillaries  are  also  ruptured,  and 
blood-corpuscles  are  more  or  less  mixed  up  with  the  liquor  sanguineus 
exuded.  The  exudation  thus  formed  compresses  the  part,  so  as  to 
obstruct  the  blood-vessels,  and  prevent  the  continuation  of  any  circu- 
lation in  it.  Under  these  circumstances,  instead  of  forming  a  blastema 
for  the  production  of  new  organisms,  it  undergoes  chemical  changes, 
which  induce  in  it  decomposition,  and  the  part  is  said  to  be  mortified, 
or  to  be  affected  with  moist  gangrene.  This  change  commences  first 
in  the  blood  extra vasated,  which  becomes  of  a  purple  colour,  more  or 
less  deep;  corpuscles  break  down  and  become  disintegrated;  their 
hematosine  dissolves,  and  colours  the  serum,  and  should  the  exudation 
have  coagulated,  it  forms  brown,  rust-coloured,  purple,  or  blackish 
masses.  An  acrid  matter  is  now  formed,  which,  acting  on  the  neigh- 
bouring tissues,  produces  fetid  gases,  that  are  abundantly  given  off 
from  the  affected  part.  Sulphuretted  hydrogen  is  evolved,  which 
causes  the  blackish  sloughs  usually  observed  in  such  cases,  and  dis- 
colours silver  probes,  and  the  preparations  of  lead.  After  a  time,  the 
elementary  tissues  surrounding  or  involved  in  the  exudation,  become 
more  or  less  affected.  The  transverse  strise  in  the  fasciculi  of  volun- 
tary muscles  become  first  pale,  and  are  then  obliterated.  Cellular 
tissues,  fat,  and  other  soft  substances,  lose  their  connexion,  and  fall 
into  an  undefined  granular  mass.  The  tendons  and  fibrous  tissues 
retain  their  characteristic  structure  for  a  long  time  after  the  other 
soft  parts  have  been  reduced  to  a  softened  pulp.  The  bones  resist  the 
action  longer,  but  at  length  become  rough,  soft,  and,  commencing  ex- 
ternally, are  more  or  less  broken  down,  and  reduced  to  the  same  pulpy 
consistence  and  granular  structure  as  the  surrounding  parts.  As  the 
tissues  thus  become  broken  down  and  fluid,  they  are  discharged  from 
the  system  in  the  form  of  an  ichorous  matter,  which,  examined  micro- 
scopically, presents  numerous  granules,  imperfect  or  broken  down 
cells,  blood-corpuscles,  and  fragments  of  filamentous  tissue  or  other 
structures  involved." 

Constitutional  symptoms  of  inflammatory  Mortification. — During 
the  inflammation  which  precedes  the  mortification,  and  when  a  dispo* 
sition  to  form  a  line  of  demarcation  is  observed,  the  constitutional 
symptoms  are  those  of  inflammatory  fever  ;  but  when  the  mortified 
part  is  of  great  importance  in  the  animal  economy,  or  when  the  mor- 
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tification  is  extensive,  the  constitutional  symptoms  very  speedily 
merge  into  those  of  the  worst  typhoid  type.  Some  of  the  principal 
symptoms  are  the  following  : — The  pulse  is  rapid,  thready,  and 
feeble,  in  some  instances  irregular,  and  in  others  intermitting ;  but 
the  most  striking  peculiarities  of  the  pulse  are,  great  diminution  of 
strength,  and  great  increase  of  frequency  ;  and  before  death  it  becomes 
exceedingly  iudistinct  and  flickering ;  the  patient  lies  on  his  back ; 
the  countenance  is  cold,  and  has  an  expression  of  great  anxiety ;  the 
features  are  pinched,  and  the  face  has  a  peculiar  livid  hue  ;  the  tongue 
is  at  an  early  period  furred  and  dry  in  the  middle,  and  ultimately  the 
whole  of  the  mouth  exhibits  the  same  condition ;  hiccup  comes  on, 
and  occasionally  vomiting  of  a  substance  of  a  coffee  colour  ;  the  patient 
is  often,  observed  picking  at  the  bedclothes;  the  skin  is  at  first  dry, 
but  as  the  case  advances,  it  becomes  cold  and  clammy ;  on  pressing 
the  hand  to  it,  it  feels  raw,  and  is  so  relaxed,  that  on  the  hand  being 
raised  up,  it  gives  the  impression  of  sticking  to  the  hand  so  as  to  fol- 
low it  slightly  and  be  raised  up  from  the  subjacent  parts  ;  the  perspi- 
ration,  like  the  other  secretions,  has  a  peculiar  cadaverous  odour  ;  the 
evacuations  are  passed  involuntarily ;  the  patient  sometimes  retains 
his  mental  faculties  to  the  last,  but  more  frequently  he  is  affected 
with  low  muttering  delirium.  Such  are  the  symptoms  that  precede 
the  closing  sceue  in  many  examples  of  death  from  inflammatory 
mortificatiou. 

Such  are  the  phenomena  of  acute,  hot,  or  moist  gangrene  ;  all 
which  terms  have  been  applied  to  mortification  when  it  is  a  result  of 
the  inflammatory  process.  This  termination  of  inflammation  seems 
to  depend  chiefly  on  the  amount  and  rapidity  of  the  exudation,  and 
is  much  favoured  by  previous  general  debility,  or  diminished  nervous 
energy  of  the  part  affected. 

Mortification  of  a  part  may,  however,  arise  from  other  causes  than 
inflammation  ;  thus,  very  severe  burns,  or  the  application  of  concen- 
trated mineral  acids,  may  each  produce  complete  death  of  the  part, 
before  inflammation  has  had  time  to  arise. 


Fur.  13 


0„n6rene  after  compound  fracture,  still  spreading.   No  line  of  dcmaroation.--Mm.™. 

Severe  mechanical  injury  to  any  part  may  occasion  gangrene 
directly,  or  it  may  at  first  merely  diminish  the  vitality  of  the  part, 
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and  be  the  exciting  cause  of  inflammation,  which  rapidly  terminates 
in  complete  death  of  the  part.  When  Gangrene  arises  from  me- 
chanical injuries,  it  receives  the  name  of  Traumatic. 

The  continuous  application  of  intense  cold  to  remote  parts  of  the 
body,  may,  by  greatly  depressing  their  circulation,  and  by  destroying 
their  nervous  energy,  be  the  immediate  cause  of  the  death  of  the 
tissues,  which  lose  their  natural  heat  and  sensibility,  become  dis- 
coloured, and  assume  a  shrunken  appearance. 

But  cold  usually  occasions  gangrene  in  the  foUowing  more  indirect 
way.  The  application  of  it  greatly  diminishes  the  vitality  of  the 
part,  which,  either  unavoidably  or  from  imprudence,  has  had  its  tem- 
perature too  suddenly  raised ;  the  consequence  of  which  is,  that 
excessive  reaction  is  established,  violent  inflammation  speedily 
ensues,  and  as  the  part,  from  lowered  vitality,  cannot  control  or 
withstand  it,  the  inflammation  quickly  causes  complete  death.  In 

Fig.  14. 


Chronic  gangrene  of  feet  after  exposure  to  cold.    Separation  considerably  advanced. — Milleb. 

some  cases,  gangrene  of  a  part  arises  from  a  gradual  failure  of  its 
circulation,  caused  by  calcareous  degeneration  of  the  coats  of  its 
vessels.  In  this  case  complete  death  may  ensue  without  the  inflam- 
matory process  ever  supervening ;  or  the  vitality  of  the  part  may  be 
greatly  lowered,  from  the  deficient  arterial  supply  ;  and  after  a  time 
a  low  grade  of  inflammation  is  lighted  up,  which  rapidly  runs  into 
gangrene. 

To  gangrene,  due  directly  to  mere  deficient  circulation  from  arterial 
degeneration,  the  names  of  cold,  dry,  or  chronic  have  been  given,  and 
the  appearances  presented  by  the  part  affected,  are  as  follows  : — The 
part  presents  a  bluish-black,  purple,  or  brown  colour,  loses  its  sen- 
sibility, and  falls  very  much  in  temperature  ;  shortly  after  which, 
the  cuticle  is  raised  into  numerous  blisters  containing  a  serous  or 
sero-sanguinolent  fluid.  These  blisters  soon  break ;  and  then  the 
subjacent  tissues,  from  exposure  to  the  atmosphere,  become  dry,  as- 
sume a  brownish-black  colour,  and  acquire  a  withered,  shrunken, 
mouldered  appearance.    Should,  however,  the  subcuticular  parts  not 
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be  thoroughly  dried,  either  from  imperfect  access  of  air,  or  from  some 
other  cause,  the  slough  very  frequeutly  presents  a  whitish  or  ash- 
grey  colour  instead  of  a  black,  and  a  wettish  instead  of  a  dry  ap- 
pearance. Hence  another  division  into  white  and  black  gangrene  ; 
but  they  may  both  arise  from  the  same  cause,  namely,  deficient  supply 
of  blood. 

General  debility,  from  whatever  cause  arising,  sometimes  produces 
such  impairment  of  nutrition  in  a  part,  as  ultimately  causes  complete 
extinction' of  vitality;  or  it  may  powerfully  depress  the  nervous 
energy  of  the  part,  and  lead  to  its  death  more  indirectly  by  strongly 
predisposing  to  the  accession  of  inflammation,  which,  when  once 
established,  rapidly  runs  into  gangrene. 


Fig.  15. 


Chrome  gangrene ;  from  general  debility.  Line  of  separation  begun.    Patient  ret.  seventy-five 

-MlI.T.KH.  J 


— MlLLEH 

The  term  Gangrena  Senilis  is  applied  to  a  form  of  mortification 
very  common  in  old  people,  and  which  may  be  owing  to  weakened 
circulation  and  lowered  vitality,  consequent  on  simple  general  de- 
bility ;  or  it  may  arise  from  a  deficient  circulation,  caused  by  arterial 
degeneration.  This  form  of  gangrene  may  be  unpreceded  and  unac- 
companied by  inflammation,  and  then  it  is  of  the  cold,  dry,  chronic 
form  ;  or  it  may  be  caused  by  an  attack  of  inflammation  seizing  on 
the  previously  ill-nourished  part.  When  inflammation  either  has  had 
the  initiative,  or  has  intervened  during  the  course  of  the  disease,  the 
gangrene  belongs  to  the  moist  variety. 

Occasionally,  although  rarely,  gangrene  arises  from  the  blood  being 
deficient  in  some  of  its  normal  principles  ;  and  at  other  times,  it  is 
produced  by  the  vital  fluid  being  impregnated  with  some  morbid 
materials.  Thus,  sloughing  of  the  cornea  has  been  occasioned  by  the 
use  of  food  deficient  in  nitrogenous  principles ;  and  a  peculiar  form  of 
mortification  has  followed  the  eating  of  rye  with  ergot. 

Finally,  we  would  observe  that  gangrene  sometimes  rages  as  it 
were  epidemically,  and  can  be  ascribed  to  nothing  else  than  some 
peculiar  atmospheric  influence.  To  this  atmospheric  influence  many 
invasions  of  Hospital  Gangrene  must  be  attributed. 

TREATMENT  OF  INFLAMMATORY  GANGRENE. 

Constitutional  Treatment. — In  all  inflammations  where  there  is 
the  least  reason  to  fear,  that  in  the  progress  of  the  disease  gangrene  may 
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occur  it  should  ever  be  borne  in  mind,  that  all  antiphlogistic  remedies, 
even  'at  the  very  commencement  of  the  inflammation,  should  be  very 
sparingly  used ;  because,  however  high  the  inflammatory  fever  may 
be  and  however  much  it  may  seem  to  partake  of  the  sthenic  charac- 
ter as  soon  as  gangrene  is  fairly  established,  it  rapidly  changes  to  the 
asthenic,  or  the  irritative  type,  and  that  it  is  only  before  the  gangrene 
has  ceased  to  spread,  that  antiphlogistics  can  be  used  at  all.  It  ought 
to  be  remembered  that  the  injudicious  use  of  antiphlogistics,  even  at 
an  early  period,  may  render  the  constitution  unfit  to  bear  up  during 
the  exhausting  discharges,  the  separation  of  sloughs,  and  the  repara- 
tive process,  by  all  which  its  powers  will  be  severely  tried. 

Besides,  it  should  be  kept  in  view  that  it  is  in  persons  of  debilitated 
powers  of  constitution,  that  gangrene  very  frequently  occurs ;  and 
that  in  them,  it  is  only  the  most  caiitious  use  of  antiphlogistics  that 
can  be  borne,  even  at  the  earliest  periods  ;  for  the  powers  of  the  sys- 
tem may  thus  be  so  lowered  as  to  make  them  fall  victims  to  gangrene 
in  even  a  comparatively  slight  inflammatory  attack. 

But  while  there  can  be  no  reason  to  doubt,  that  the  danger  of  a 
fatal  issue  from  sinking  in  the  advanced  stage  may  be  greatly  in- 
creased by  the  rash  and  too  energetic  employment  of  antiphlogistics 
in  the  early  stage,  yet,  when  intense  inflammation  takes  place  in  an 
important  part  in  an  individual  of  robust  constitution,  and  the  fever 
is  undoubtedly  of  the  sthenic  character,  the  early  and  judicious  em- 
ployment of  bloodletting  and  other  antiphlogistics  should  be  enjoined 
as  holding  out  the  greatest  hope  of  preventing  the  occurrence  of 
gangrene. 

Every  yeai-'s  experience  impresses  me  more  and  more  with  the  im- 
portance of  guarding  against  impairing  the  general  powers ;  and  in 
no  class  of  cases  is  this  caution  more  necessary  for  the  subsequent 
safety  of  the  patient,  than  in  the  treatment  of  many  inflammatory 
affections. 

When  gangrene  is  fairly  established,  the  constitutional  treatment 
consists  in  carefully  guarding  against  everything  that  would  exercise 
a  depressing  influence  on  the  system,  in  keeping  the  patient  at  perfect 
rest,  in  supporting  the  powers  to  the  utmost  extent  by  the  judicious 
administration  of  stimulants,  and  the  use  of  a  light  nutritious  diet 
easy  of  digestion,  in  paying  careful  attention  to  the  state  of  the  diges- 
tive organs,  in  regulating  the  bowels  by  the  use  of  mild  laxatives,  in 
most  particularly  attending  to  have  a  supply  of  fresh  air  constantly 
admitted  to  the  patient's  apartment,  in  allaying  the  in-itability  of 
the  system,  and  in  procuring  rest  by  the  use  of  opiates,  which  are 
invaluable  in  the  majority  of  cases  of  gangrene,  and  are  to  be  given  in 
quantities,  and  with  a  frequency,  which  the  circumstances  of  each 
particular  case  will  suggest  to  the  surgeon. 

Local  Treatment. — Attention  to  attitude  and  removing  the  ex- 
citing cause  are  important  points  of  treatment ;  and  in  certain  circum- 
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stances,  as  in  diffuse  areolar  infiltration  of  a  purulent  or  urinous 
character,  and  in  all  cases  where  tension  or  pressure  is  combined  with 
inflammation,  free  incisions  will  afford  the  greatest  relief.  By  free 
incisions  vessels  are  relieved  of  their  blood,  and  tissues  of  effused  fluids, 
tension  is  taken  off,  and  causes  of  extension  of  gangrene  and  sloughing 
removed.  Incisions,  however,  ought  not  to  be  indiscriminately  re- 
sorted to  ;  and  it  is  only  when  they  can  fulfil  some  of  the  above  in- 
dications that  their  employment  can  be  beneficial.  The  use  of  turpen- 
tine and  other  stimulating  application  is  attended  with  danger  at  every 
stage.  Before  the  actual  occurrence  of  gangrene  they  increase  the 
action  already  excessive  ;  in  the  parts  already  in  a  state  of  gangrene 
they  can  exert  no  beneficial  effect ;  and  in  the  surrounding  tissues, 
they  are  apt  to  excite  the  inflammation  to  a  degree  to  make  it  run  from 
the  adhesive  to  the  gangrenous  form,  and  thereby  cause  extension  of 
the  disease.  During  the  formation  of  the  sloughs,  light  poultices  or 
warm  water  dressings  are  the  most  soothing  and  grateful  applications, 
and  during  the  separation  of  the  sloughs,  warm  water  dressings  and 
solutions  of  the  chlorides  of  lime  or  soda  freely  applied  by  means  of 
lint,  are  the  preferable  applications  for  correcting  fetor  and  maintain- 
ing the  necessary  reparative  action  in  the  living  parts.  Parts  that 
are  dead  should  be  taken  away  as  speedily  as  they  are  detached,  to  an 
extent  to  admit  of  their  being  removed  without  cutting  or  pulling 
off  living  parts.  But  when  the  detachment  can  be  effected  by  cutting 
parts  already  dead  with  the  scissors,  pliers,  or  other  convenient  instru- 
ment, and  when  all  sloughs  are  fairly  removed,  the  part  and  the 
system  should  be  treated  as  the  general  principles  suggest. 

Question  of  amputation. — In  all  cases  of  chronic  and  dry  gan- 
grene dependent  on  an  internal  cause,  and  in  cases  where  the  in- 
fluence of  the  internal  cause  predominates,  the  rule  of  practice  is,  not 
to  wait  only  for  the  line  of  demarcation,  but  for  the  process  of  sepa- 
ration to  be  fairly  established,  and  then  to  effect  amputation  with  as 
little  interference  with  the  living  parts  as  is  compatible  with  obtain- 
ing such  covering  of  the  bones  as  may  be  necessary  for  a  serviceable 
stump. 

Two  rules  in  such  cases  should  never  be  departed  from— to  wait 
for  the  line  of  demarcation,  and  to  amputate  with  the  least  interference 
with  living  parts  that  may  be  compatible  with  obtaining  a  useful 
stump.  Were  a  surgeon  to  disregard  the  rule  as  to  time,  he  would 
in  all  probability  amputate  in  parts  about  to  die  ;  and  were  he  to 
neglect  the  rule  as  to  the  least  possible  interference,  he  would  run 
the  risk  of  exciting  a  degree  of  inflammation  in  previously  weakened 
parts,  which  their  diminished  vital  powers  would  be  unable  to  sustain. 
The  same  rules  of  practice  are  applicable  to  a  form  of  gangrene  pro- 
duced by  one  external  cause,  namely,  that  which  results  from  cold. 

In  all  cases  of  true  traumatic  or  rapidly  spreading  gangrene,  the 
surgeon  is  beset  by  dangers  on  every  side.    If  he  waits  for  a  line  of 
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demarcation,  he  will  wait  in  vain  ;  the  gangrene  spreads  rapidly  to- 
wards the  trunk,  and  he  loses  his  patient ;  and  if  he  amputates  imme- 
diately, he  runs  the  great  risk  of  a  fatal  termination  from  gangrene 
attacking  the  stump.  As  the  only  chance  of  life,  however  slender, 
lies  in  immediate  amputation,  it  ought  to  be  performed  at  once,  and 
at  a  point  high  above  the  part  affected.  The  extraordinary  rapidity 
with  which  the  disease  spreads  in  the  cellular  tissue,  and  its  being 
much  more  extensive  there  than  in  the  skin,  makes  the  observance 
of  these  directions  exceedingly  necessary.  As  the  source  of  danger 
is  the  recurrence  of  the  gangrenous  inflammation,  in  the  stump,  that 
danger  would  be  increased  by  operating  in  the  proximity  of  the  gan- 
grene, and,  therefore,  the  site  of  amputation  should  be  as  remote  as 
possible ;  high  up  in  the  thigh,  when  the  disease  is  in  the  leg,  and  at 
the  shoulder  joint  or  immediately  below  it,  if  the  gangrene  be  in  the 
arm.  Light  dressings,  the  free  administration  of  nourishment,  stimu- 
lants, and  full  doses  of  opium  constitute  the  proper  treatment  after 
amputation. 

I  have  seen  many  patients  die  under  the  above-mentioned  treat- 
ment, but  have  had  also  the  gratification  of  seeing  a  good  many  very 
unpromising  cases  recover  under  it. 

THE  GENERAL    PRINCIPLES    OF    TREATMENT  OF  INFLAMMATION,  AND 
THE  RATIONALE  OF  THEIR  OPERATION. 

Of  the  various  modes  of  treatment  of  inflammation,  the  principal 
are  the  following  : — 

I.  In  former  days,  when  inflammation  was  met  with  at  an.  early 
stage  in  a  person  of  sound  constitution,  and  attended  with  fever  of 
a  sthenic  character,  the  treatment  adopted,  and  which  even  until 
lately  was  universally  believed  to  be  the  most  successful,  consisted  of 
the  antiphlogistic  regimen  and  remedies. 

Antiphlogistic  Regimen. — On  this  subject  Dr.  Alison  remarks  :  

"  The  object  of  the  antiphlogistic  regimen  is  simply  to  remove 
every  excitement  or  irritation  which  may  augment  either  the  strength 
or  frequency  of  the  heart's  action,  or  promote  the  flow  of  blood  to- 
wards the  affected  part ;  it  being  perfectly  ascertained  by  experience, 
and  indeed  easily  understood,  whatever  doubts  we  may,  enter- 
tain as  to  the  rationale  of  inflammation,  that  when  that  state  exists 
in  a  constitution  otherwise  healthy,  it  is  aggravated  by  whatever  pro- 
motes and  accelerates  the  flow  of  blood  to  the  affected  part. 

"Hence  the  strict  antiphlogistic  regimen  consists  essentially  of 
three  parts,  low  diet,  rest,  and  quietude.  The  abstraction,  in  the  most 
urgent  cases,  of  all  solid  aliments,  in  all  cases,  of  animal  food,  and  the 
denial  of  all  fermented  and  spirituous  liquors,  imply  a  gradual  diminu- 
tion of  the  quantity  of  the  blood,  and  the  removal  of  stimuli,  by 
which  the  heart's  actions  are  obviously  and  strongly  excited.  'The 
cessation  of  all  vigorous  or  sustained  muscular  movement  likewise 
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removes  a  cause  by  which  the  circulation  is  obviously  and  often  power- 
fully excited;  and  the  exclusion  of  all  sudden  and  strong  impressions  on 
the  organs  of  sense,  secures  the  body  against  a  set  of  irritating  causes, 
which  act  primarily  on  the  nervous  system,  but  always  more  or  less 
excite  the  vascular  system  likewise,  and  very  frequently,  by  prevent- 
ing sleep,  manifestly  aggravate  the  fever  which  is  consequent  on  in- 
flammation. 

"  With  the  same  general  intention,  various  more  particular  pre- 
cautions are  of  importance  in  the  inflammation  of  individual  organs  ; 
in  all  cases,  the  removal  of  any  exciting  cause  of  inflammation  which 
can  be  detected — the  horizontal  position  and  absolute  rest  of  an  in- 
flamed limb  to  retard  the  afflux  of  blood  to,  and  favour  the  reflux 
from,  the  part  affected — the  erect  posture,  when  the  head  or  any  part 
of  it  is  inflamed  ;  the  prohibition  of  all  efforts  of  voice,  when  the  lungs 
or  other  organs  of  respiration  are  inflamed  ;  the  contact  of  soft  sub- 
stances only  with  inflamed  portions  of  the  surface;  the  injunction  of 
darkness  and  silence  in  inflammations  of  the  eye  and  ear,  &c.  Under 
these  precautions,  the  body  in  general,  and  the  affected  parts  in  par- 
ticular, are  placed  in  circumstances  the  most  favourable  to  the  gradual 
and  spontaneous  decline  of  inflammation." 

Antiphlogistic  Remedies. — Of  all  antiphlogistic  remedies,  the  most 
important  is  bloodletting.  Blood  may  be  taken  from  the  system 
at  large,  or  from  the  affected  part.  The  treatment  in  the  one  case 
constitutes  general,  and  in  the  other,  local  bloodletting. 

General  Bloodletting. — The  effect  of  general  bloodletting  in  arrest- 
ing inflammation,  is  owing  principally  to  its  lessening  the  force  of 
the  hearts  action — its  causing  derivation  of  blood  from  the  part — 
and  its  facilitating  the  action  of  other  remedies.  A  sedative  result 
on  the  heart's  action  is  effected,  partly  by  withdrawing  from  the 
central  organ  of  circulation  a  part  of  its  natural  stimulus,  the  blood, 
by  which  its  action  is  habitually  maintained ;  and  partly  by  the  inter- 
vention of  an  impression  produced  on  the  nervous  system,  it  being 
well  known  that  the  sudden  diminution  of  pressure  on  the  brain  and 
medulla  oblongata  has  a  remarkable  effect  in  diminishing  the  fre- 
quency and  force  of  the  heart's  action.  For  more  rapidly  securing 
this  effect  upon  the  brain,  the  patient  may  be  bled  in  the  erect  posture, 
so  as  to  make  gravitation  and  the  loss  of  blood  combine  to  produce  the 
effect  _  a  small  loss  of  blood  often  speedily  causing  fainting,  and 
insensibility,  with  great  diminution  in  the  force  and  frequency  of  the 
heart's  action.  That  bloodletting  is  useful  on  the  principle  of  deriva- 
tion, has  been  a  belief  with  many  since  the  time  this  doctriue  was 
powerfully  advocated  by  Haller.    Dr.  Alison  remarks  :  — 

"  The  effect  of  bloodletting  in  causing  derivation  from  parts  actually 
inflamed  to  other  parts  of  the  body,  has  not  been  studied  with  so 
much  care  as  might  have  been  expected  from  the  pains  bestowed  on 
it  by  Haller.    Whether  this  effect  is,  as  he  thought  he  had  ascer- 
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tained,  inexplicable  on  merely  mechanical  principles,  or  whether,  as 
Magendie  and  Poiseuille  assert,  it  is  merely  the  effect  of  the  contractile 
power  of  the  vessels,  and  the  forced  state  of  distension  in  which  they 
exist  during  life,  causing  a  flow  to  any  point  where  an  opening  is 
made,  it  is  quite  certain  that  a  movement  in  that  direction  is  imme- 
diately perceived  in  all  the  small  vessels  which  can  be  brought  under 
the  field  of  the  microscope,  on  a  puncture  being  made  in  any  one  of 
them ;  and,  in  Haller's  observations  it  distinctly  appeared  that  this 
movement  often  inverted  the  natural  course  of  the  circulation,  and 
often  extended  to  portions  of  blood  which  were  stagnating  in  vessels, 
and  caused  globules  to  separate  and  become  distinct  which  had  pre- 
viously combined  into  irregular  masses.  This  being  so,  it  cannot  be 
doubted  that  similar  changes  must  be  effected,  in  a  greater  or  less 
degree,  in  the  blood  stagnating  in  inflamed  parts,  when  an  exit  is 
given  to  the  blood  from  other  parts  of  the  circulating  system,  whether 
by  general  or  local  bloodletting.  And  it  does  not  seem  possible  to 
understand  on  what  other  principle  than  this,  bloodletting  can  be 
useful,  as  it  undoubtedly  is  in  certain  cases  of  inflammation,  chiefly 
abdominal,  when  the  pulse  is  smaller  and  even  feebler  than  natural, 
but  becomes  fuller  and  stronger ;  or  in  others  (chiefly  of  the  head, 
sometimes  of  the  abdomen  likewise),  when  it  is  slower  than  natural, 
small  and  sharp,  and  becomes  more  frequent  and  fuller,  after  the 
evacuation." 

The  action  of  other  remedies  is  facilitated  by  bloodletting.  "  By 
lessening  that  morbid  impetus  of  blood,  and  increased  tone  of  vascular 
coats,  by  which  during  the  state  of  inflammatory  fever  the  natural 
secretions  are  appai-ently  impeded,  and  at  the  same  time  promoting 
absorption  into  the  blood,  as  loss  of  blood  is  well  known  to  do,  it 
favours  the  effect  of  all  other  evacuating  remedies  :  and  further,  by  its 
precedence  it  renders  certain  remedies — as  mercury  and  opium — 
decidedly  beneficial,  which  otherwise  would  have  proved  either  in- 
operative, or  absolutely  injurious." 

The  expediency  of  taking  away  blood  is  judged  of,  not  by  one,  but 
by  several  circumstances,  the  chief  of  which  are — the  quality  of  the 
pulse,  the  violence  of  the  inflammation,  the  importance  of  the  organ 
affected,  the  stage  of  the  disease,  the  age  and  constitution  of  the 
patient,  the  degree  and  character  of  the  accompanying  fever,  and  the 
nature  of  the  prevailing  epidemic,  of  which  the  inflammation  may  be 
an  accompaniment.  As  regards  the  pulse,  hardness  and  strength  are 
the  best  warrants  for  bleeding  5  and  along  with  these,  in  certain  cir- 
cumstances, frequency.  The  chief  conditions  which  justify  this  pro- 
ceeding are  the  following, — when  the  organ  inflamed  is  a  vital  one,  or 
one  of  great  importance,  when  the  disease  is  in  an  early  stage,  when 
the  patient  is  otherwise  healthy  and  of  sound  constitution,  when  the 
organ  inflamed  is  one  in  which  exudation  would  cause  serious  or 
abiding  damage,  when  the  accompanying  fever  is  very  high  and 
of  a  sthenic  character,  and  when  the  prevailing  epidemic  is  dis- 
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tinguishedby  severity  and  well-ascertained  peculiarities.  On  the  other 
hand,  it  should  ever  be  kept  in  mind  that  general  bloodletting  is  a 
very  potent  agent ;  that  it  is  altogether  unwarrantable  in  the  very 
youug,  the  aged,  the  weak,  or  otherwise  unhealthy  ;  that  it  can  exert 
no  favourable  influence,  but  quite  the  contrary,  on  the  exudations  of 
inflammation,  by  rendering  the  system  less  capable  of  setting  up  the 
actions  by  which  they  can  be  removed,  and  can  only,  therefore,  in  any 
circumstances,  be  admissible  at  a  very  eai'ly  stage  ;  and  that  conges- 
tions, serous  effusions,  general  debility,  and  distressing  manifestations 
of  particular  diathesis  are  some  of  the  many  sad  results  of  the  inju- 
dicious abstraction  of  blood.  It  has  been  well  said  of  general  blood- 
letting, "  It  is  a  spoliative  remedy  of  the  highest  class ;  and  therefore 
never  to  be  had  recourse  to  unless  circumstances  declare  it  impera- 
tively demanded,  or  at  least  highly  expedient.  There  is  every  reason 
to  fear  that  this  little  operation  is  still  too  frequently  employed  ;  un- 
necessarily, when  it  might  have  been  well  superseded  by  other  more 
gentle  measures  ;  unwarrantably,  when  actually  no  benefit,  but  sad 
injury  has  flowed  from,  and  with,  the  purple  stream." 

General  bloodletting  may  be  effected  from  a  vein,  the  proceeding 
being  then  called  venesection  or  phlebotomy;  or  from  an  artery,  when 
it  is  called  arteriotomy.  The  most  convenient  mode  is  the  common 
one,  from  the  veins  at  the  bend  of  the  arm.  Should  these  veins  be 
very  small,  or  very  deep,  as  they  sometimes  are  in  persons  affected 
with  obesity,  another  vein,  as,  for  example,  the  cephalic,  may  be 
selected  ;  or,  in  certain  special  cases,  the  external  jugular  vein  in  the 
lower  part  of  the  neck.  Should  arteriotomy  be  resolved  upon,  a 
superficial  branch  of  the  temporal  artery  is  generally  selected ;  and 
from  it  blood  can  be  taken  with  sufficient  rapidity  to  produce  a  seda- 
tive effect,  but,  for  reasons  which  need  not  be  stated  here,  this  opera- 
tion is  very  rarely  resorted  to. 

Local  Bloodletting. — The  object  of  local  bloodletting  is,  sometimes, 
the  speedy  unloading  of  the  gorged  vessels ;  and  with  this  view 
the  blood  may  be  taken  from  the  inflamed  vessels  themselves  by  scari- 
fication, incision,  or  puncture  ;  but,  more  frequently,  local  bloodletting 
is  employed  with  the  view  of  relieving  the  affected  part,  by  diverting 
the  flow  of  blood  into  a  new  channel.  When  employed  to  act  by  causing 
derivation,  or  as  an  auxiliary,  or  to  produce  an  impression  on  the  in- 
flamed part  by  diminishing  the  general  tone  of  the  circulating  system, 
so  as  to  be  a  substitute  for  general  depletion,  the  blood  is  taken  by 
cupping,  or  by  the  application  of  leeches.  The  conditions  in  which 
preference  should  be  given  to  one  of  these  methods  of  local  depletion 
over  the  other,  will  appear  in  future  parts  of  this  work. 

Until  a  recent  period,  general  bloodletting  was  considered  by 
almost  all,  and  still  is  by  many,  as  the  summum  remcdium  in  acute 
inflammatory  diseases,  and  as  a  means  by  which  inflammation  may, 
in  certain  circumstances,  be  cut  short.  We  have,  therefore,  dwelt  at 
greater  length  on  this  remedy  than  the  infrequency  of  its  employment 
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at  the  present  day  might  seem  to  justify  j  and  without  entering  into 
the  controversy  as  to  whether  or  not  «  there  are  waves  of  time  through 
which  sthenic  and  asthenic  characters  of  disease  prevail  m  succession, 
and  that  we  are  at  present  living  amid  one  of  its  adynamic  phases, 
certain  it  is,  that  although  to  dispense  with  bloodletting  m  a  1  cases 
would  be  unsafe,  yet  it  is  now  comparatively  seldom  employee  j  and 
a  General  impression  prevails  of  the  necessity  of  aiming  at  the  most 
limited  abstraction  of  blood,  and  of  endeavouring  to  secure  the 
advantages  with  as  few  of  the  disadvantages  as  possible,  m  cases 
where  its  employment  may  be  considered  indispensable. 

Antimony.  —  Of  various  sedative  remedies,  one  of  the  most 
important  is  tartrate  of  antimony,  given  in  small  doses  of  from  a 
quarter  of  a  grain  to  half  a  grain  every  two  or  three  hours,  so  as  to 
produce  a  nauseating  effect.  Through  the  intervention  of  this  sensa- 
tion, depression  of  the  heart's  action  is  produced  ;  and,  in  consequence 
of  this  effect,  it  is  believed  by  the  profession  in  this  country,  that  it 
is  useful  when  exhibited  alone,  or  as  an  auxiliary  to  bloodletting. 
On  the  Continent,  authorities  of  great  reputation  have  expressed  a 
confident  belief  that,  when  given  in  repeated  large  doses  often  grains, 
and  more,  after  tolerance  of  the  medicine  has  been  established,  it  is  a 
powerful  antiphlogistic  remedy,  while  it  produces  no  other  sensible 
impression.  In  some  inflammations,  especially  those  attended  with 
nausea  or  vomiting,  this  remedy  is  contra-indicated;  but  in  others,  and 
particularly  in  inflammation  in  the  chest,  it  is  of  great  value  when 
employed  alone,  or  as  an  auxiliary  to  bloodletting. 

Mercury.  —  Practitioners  are  firmly  convinced  that  mercury  is 
extremely  useful,  when  given  as  a  purgative  at  the  commencement 
of  inflammation,  especially  in  inflammations  within  the  head,  and 
in  other  parts  also — that  it  has  the  power  of  controlling  and  re- 
moving exudation  of  lymph  in  inflammations  of  the  iris,  synovial 
membrane,  and  other  delicate  textures,  when  given  so  as  not  to  act 
as  a  purgative,  but  to  affect  the  system — that  it  tends  to  arrest 
the  organization  of  exudations,  and  render  them  more  amenable  to 
absorption — that  it  acts  directly  on  the  blood,  producing  a  diminu- 
tion of  the  abnormal  portion  of  fibrin  —  and  that  it  is  therefore, 
in  many  circumstances,  a  most  valuable  remedy.     But,  on  the  other 
hand,  it  is  equally  certain  that  much  mischief  often  results  from 
its  injudicious  use ;  and  therefore   it   is  only  when  exceedingly 
important  textures  or  functions  are  in  danger,  and  after  due  con- 
sideration of  the  state  and  constitution  of  the  patient,  that  its 
administration  should  be  ventured  upon  ;  and  in  no  instance  should 
it  be  given  with  a  view  to  do  more  than  just  sensibly  to  affect  the 
gums ;  and  if  the  symptoms  have  subsided,  it  should  be  withdrawn 
before  the  mouth  is  affected.    It  is  usually  given  in  combination  with 
opium,  the  opium  preventing  purging,  and  thereby  promoting  the 
constitutional  effect  of  the  mercury. 
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Opium. — Than  opium  after  bloodletting  we  have  not  a  more 
valuable  remedy.  By  it  the  nervous  system  is  soothed,  pain  is  sub- 
dued, the  sedative  effect  of  bloodletting  on  the  general  circulation 
maintained,  and  sleep  is  procured.  Its  use  is  of  vital  importance  in 
some  inflammations,  and  especially  in  some  inflammations  of  the 
intestines,  by  diminishing  the  pain  which  gives  rise  to  the  nausea, 
in  consequence  of  which  the  heart's  action  is  often  so  alarmingly,  and 
it  may  be,  fatally  depressed. 

Various  Methods  of  Derivation. — Of  various  remedies  which  act 
on  the  principle  of  derivation,  some  of  the  most  important  are, 
certain  purgatives  and  the  different  forms  of  counter-irritation.  In 
inflammations  within  the  head,  purgatives  are  extremely  useful ;  in 
inflammations  in  the  chest,  they  are  less  important,  except  so  far  as 
they  relieve  the  febrile  state,  by  unloading  the  bowels ;  and  in  many 
inflammations  within  the  abdomen,  their  use  must  not  be  ventured 
upon  until  the  disease  has  been  subdued.  But  the  limits  of  this 
work  will  not  allow  me  to  enter  on  the  subject  of  the  precautions 
regarding  the  use  of  them,  of  counter-irritation,  of  cold  in  certain 
cases,  of  emetics  in  some  special  inflammations,  and  of  some 
other  remedies  occasionally  resorted  to  in  the  treatment  of  the  in- 
flammatory process. 

II.  "We  have  now  to  mention  the  method  of  treating  inflamma- 
tions pursued  by  Dr.  H.  Bennett,  who  considers  the  principles  on 
which  bloodlettings  and  other  antiphlogistic  remedies  were  practised, 
entirely  opposed  to  a  sound  pathology.  The  doctrine  held  by  this 
distinguished  physician  may  be  briefly  stated  as  follows  : — When  an 
exudation  has  once  occurred,  in  order  that  it  may  be  removed,  it 
must  undergo  certain  changes  by  increased  cell-growth,  for  which 
transformations  an  increased  supply  of  blood  to  the  part  is  absolutely 
necessary ;  that  bloodletting  can  in  no  way  lessen  the  amount  of 
blood  in  an  inflamed  part,  or  assist  in  the  excretion  of  morbid 
products  from  the  vital  fluid  ;  that  the  character  of  the  pulse  cannot 
be  a  safe  guide  to  the  propriety  of  bleeding,  as  its  condition  is  the 
result,  instead  of  the  cause,  of  the  inflammation ;  and  that  the  in- 
creased throbbing  and  circulation  of  blood  about  an  inflamed  part  is  a 
result  of  the  inflammatory  process,  a  wise  provision,  as  he  says,  of 
nature,  to  further  the  vital  changes,  and  ought  to  be  assisted  rather 
than  opposed. 

The  removal  of  an  exudation  can  be  effected  only  in  two  ways  : 
either  by  its  death  or  by  its  undergoing  certain  vital  chauges  by  cell- 
growth,  for  which  an  increased  supply  of  blood  to  the  part  is 
absolutely  necessary.  Thence,  according  to  this  authority,  the  old 
principle  of  striving  to  diminish  the  flow  of  blood  to  an  inflamed 
part  is  entirely  erroneous,  as  the  "  blood,  instead  of  being  sent  by  a 
vis  a  tergo,  is,  in  fact,  drawn  by  a  vis  a  fronted 
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From  the  following  quotation  it  will  be  seen- that  Dr.  Bennett  does 
not  believe  that  the  old  impression  in  respect  to  diminishing  the 
amount  of  fluid  in  the  inflamed  part  by  withdrawing  a  large  quantity 
of  blood  from  the  system,  is  in  any  degree  correct  : — "  In  an  inflamed 
part  the  vessels  are  enlarged,  the  current  of  blood  is  arrested,  the 
blood  corpuscles  are  closely  aggregated  together,  and  distend  the 
vascular  tube,  and  are  in  no  way  affected  by  the  arterial  current, 
even  when  increased  in  its  neighbourhood.  That  opening  a  vein  can 
alter  this  state  of  matters  is  scarcely  to  be  conceived  ;  and  if  it  could, 
how  would  this  assist  in  removing  the  exudation  which  has  coagu- 
lated outside  the  vessels  V 

The  only  effect,  he  remarks,  that  bloodletting  carried  to  such  an 
extent  as  to  make  any  impression  on  the  system,  can  have  on  an 
inflamed  part  is,  "  that  the  exudation,  which  requires  more  blood  in 
order  that  it  may  undergo  the  necessary  transformations  previous  to 
removal,  is  then  arrested  in  its  development,  and  so  far  from  being 
rapidly  removed,  remains  stationary,  or  dies  in  proportion  as  the 
economy  is  exhausted." 

He  further  asserts,  that  the  state  of  the  pulse  is  a  result  of  the 
process  set  up  by  nature  to  get  rid  of  the  inflammation ;  and  that 
any  interference  with  the  view  of  altering  this  state  prolongs,  rather 
than  shortens  the  inflammation. 

Finally,  he  remarks,  that  bloodletting  does  in  no  way  assist  in  the 
excretion  of  morbid  products  from  the  blood,  and  in  no  way  affects 
the  characteristic  peculiarities  observed  in  the  constitution  of  this 
fluid  during  the  inflammatory  process. 

Dr.  Bennett,  believing  that  an  inflammation  once  established  can 
never  be  cut  short,  and  that  the  exudation  is  got  rid  of  by  increased 
cell-growth,  which  cells,  as  he  says,  are  all  subsequently  broken  up 
and  absorbed,  or  partly  converted  into  a  solid  tissue,  and  partly  ab- 
sorbed, never  tries  in  practice  to  cut  short  the  disease,  or  to  weaken 
the  pulse  and  vital  powers ;  but,  on  the  contrary,  to  further  the 
necessary  changes  which  the  exudation  must  undergo  in  order  to  be 
fully  excreted  from  the  economy. 

To  this  end,  he  states,  citing  pneumonia  as  an  example,  "  during 
the  period  of  febrile  excitement,  I  content  myself  with  giving  salines 
in  small  doses,  with  a  view  of  diminishing  the  viscosity  of  the  blood. 
As  soon  as  the  pulse  becomes  soft,  I  order  good  beef-tea  and  nu- 
trients ;  and  if  there  be  weakness,  from  4  to  8  ounces  of  wine  daily. 
As  the  period  of  crisis  approaches,  I  give  a  diuretic,  generally  con- 
sisting of  half  a  drachm  of  nitric  ether,  sometimes  combined  with 
10  minims  of  colchicum  wine,  three  times  daily,  to  favour  the  excre- 
tion of  urates.  But  if  crisis  occur  by  sweat  or  stool,  I  take  care  not 
to  check  it  in  any  way." 

Such  are  the  views,  first,  of  the  extreme  antiphlogistic  school,  and 
secondly,  of  those  who,  like  Dr.  H.  Bennett,  hold  that  it  is  impossible 
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to  cut  short  an  inflammation,  and  make  the  rule  of  practice  to  further 
the  natural  changes  necessary  for  the  removal  of  the  exudation. 

While  I  consider  the  profession  to  be  deeply  indebted  to  Dr. 
Bennett  for  his  great  researches,  and  for  his  valuable  additions  to  the 
science  of  medicine,  and  while  I  cannot  but  admire  the  consistency  of 
his  therapeutic  measures,  based  on  his.  extended  pathological  know- 
ledge, still  I  cannot  but  avow  that  I  have  seen  cases  of  inflammation, 
which  I  believe  were  cut  short  by  a  timely  bleeding ;  and  others, 
which  I  as  strongly  believe  were  benefited  by  the  antiphlogistic 
treatment,  pursued  in  the  modified  measure,  according  to  which  I 
have  always  practised  it.  I  have  no  experience  of  the  antiphlogistic 
treatment  carried  to  the  extent  that  some  recommend ;  and  I  firmly 
believe,  that  general  bloodletting  is  but  very  rarely  required,  or  even 
justifiable  ;  yet  I  believe  the  antiphlogistic  treatment  to  be  a  safe 
rule  of  practice,  when  pursued  with  the  most  anxious  attention,  not 
unduly  to  lower  the  strength  of  the  patient  at  first,  and  to  maintain 
it  in  the  more  advanced  stages  of  the  disease. 

I  cannot  help  thinking  that  the  question  as  to  which  is  the  safer 
therapeutic  rule,  has  been  too  exclusively  argued  in  reference  to 
pneumonia  and  some  other  affections,  in  which  there  is  a  very  great 
tendency  to  spontaneous  cure  by  processes  now  clearly  understood  and 
generally  acknowledged  ;  and  that  the  comparative  merits  of  the 
different  methods  cannot  be  properly  appreciated  until  the  respective 
results  be  ascertained  in  other  inflammations.  For  my  own  part,  in 
the  present  state  of  our  knowledge,  I  should  not  be  satisfied  that  all 
had  been  done  to  save  the  life  of  a  strong  plethoric  patient,  suffering 
from  acute  inflammation  in  the  head,  if  early  bleeding  had  not  been 
practised.  I  think  that  the  chances  of  a  patient's  recovery,  under 
these  circumstances,  would  be  much  greater,  wei-e  means  adopted  to 
prevent  exudation,  rather  than  to  favour  changes  in  it. 

III.  To  conclude,  it  may  be  stated,  that  other  methods  of  treating 
inflammation  have  been  adopted  with  varying  degrees  of  success.  Thus, 
Rasori  and  Laennec  treated  inflammations  by  administering  tartar 
emetic  in  very  large  doses  ;  others,  as  Dietl,  have  tried  pure  dietetic 
treatment ;  othei-s,  as  -  Skoda,  in  the  Charity  Hospital  at  Vienna, 
have  pursued  the  expectant  plan,  that  is,  dietetic  treatment  combined 
with  the  administration  of  remedies  to  meet  occasional  symptoms  ; 
and  the  late  Dr.  Todd  latterly  advocated  powerful  stimulation  from 
the  very  commencement  of  acute  inflammation.    The  limits  of  this 
work  do  not  admit  of  more  than  a  mere  mention  of  these  various 
plans,  and  for  fuller  information  as  to  their  nature,  and  the  compara- 
tive success  resulting  from  their  adoption  in  certain  forms  of  inflam- 
mation, we  would  refer  the  reader  to  the  writings  of  the  above- 
mentioned  authorities,  and  to  papers  by  Dr.  G.  Balfour,  in  the 
"  Edinburgh  Medical  and  Surgical  Journal"  for  1847. 
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CHAPTER  II. 
TUBERCLE. 

To  exudations  occurring  in  a  sound  constitution,  the  term  simple  or 
healthy  is  applied ;  while  to  those  taking  place  in  the  scrofulous  or 
cancerous  diatheses,  the  names  of  scrofulous  or  tubercular,  and  can- 
cerous, are  respectively  given. 

The  peculiar  condition  of  the  blood  found  in  persons  of  the  scrof- 
ulous or  tubercular  diathesis,  consists  in  its  containing  a  larger  amount 
of  albuminous,  and  a  less  quantity  of  oily  matter,  than  enter  into  its 
constitution  in  a  state  of  health.    This,  as  pointed  out  by  Bennett, 
arises  from  there  being  such  an  amount  of  acidity  in  the  alimentary 
canal,  as  readily  dissolves  all  the  albuminous  substances,  and  more 
than  neutralizes  the  various  alkaline  secretions,  so  that  carbonaceous 
principles  of  food  are  not  converted  into  fat,  and  oily  matters  directly 
introduced  into  the  system  are" not  properly  assimilated.   Should  exu- 
dation of  liquor  sanguinis  arise  from  any  cause  under  these  circum- 
stances, it  will  have  the  same  peculiar  constitution  as  the  blood ;  that 
is,  it  will  contain  a  large  amount  of  albumen,  but  be  deficient  in 
fatty  matter ;  and  as  a  proper  combination  of  these  two  principles  is 
necessary  for  nutrition  and  development,  the  elementary  molecules  do 
not  undergo  any  higher  development  into  nucleated  or  reproductive 
cells,  but  remain  as  unorganized  abortive  bodies,  to  which  the  name 
of  tubercle  corpuscles  has  been  given.    On  this  interesting  subject, 
Dr.  Bennett  writes  : — "  A  healthy  nutrition  of  the  body  cannot  pro- 
ceed without  a  proper  admixture  of  mineral,  albuminous,  and  oleagi- 
nous elements.    This  may  be  inferred  from  the  physiological  experi- 
ments of  Tiedemann  and  Gmelin,  Leuret  and  Lassaigne,  Magendie, 
and  others ;  from  an  observation  of  the  constituents  of  milk,  the 
natural  food  of  young  mammiferous  animals ;  from  a  knowledge  of 
the  contents  of  the  egg,  which  constitute  the  source  from  which  the 
tissues  of  oviparous  animals  are  formed  before  the  shell  is  broken ; 
and  from  all  that  we  know  of  the  principles  contained  in  the  food  of 
adult  animals.    The  researches  of  chemists,  as  of  Prout,  Liebig,  and 
others,  point  to  the  same  generalization,  when  they  assert  that  car- 
bonized and  nitrogenized,  or,  as  they  have  been  called,  respiratory  and 
sanguigenous  food,  are  necessary  to  carry  on  nutrition,  inasmuch  as 
oil  is  a  type  of  the  one,  and  albumen  of  the  other.    The  reason  of 
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this  was  first  pointed  out  by  Dr.  Asclierson  of  Berlin,  in  1840,  and 
made  known  by  me  to  the  profession  in  this  country  in  1841.  I 
have  since  endeavoured  to  show,  that  the  elementary  molecules  formed 
of  a  particle  of  oil,  surrounded  by  a  layer  of  albumen,  which  are  pro- 
duced, as  he  described,  by  rubbing  oil  and  albumen  together,  are  not 
developed  directly  into  blood-globules  and  other  tissues,  as  he  sup- 
posed, but  must  first  pass  through  a  series  of  transformations — a  know- 
ledge of  which  is  highly  important,  not  only  to  a  comprehension  of 
nutrition  generally,  but  especially  of  that  abnormal  condition  of  it 
which  occurs  in  phthisis.  Thus  the  successive  changes  which  occur 
for  the  purposes  of  assimilation  in  the  healthy  economy  may  be  shortly 
enumerated  as  follows  : — 1st,  Introduction  into  the  stomach  and  ali- 
mentary canal  of  organic  matter.  2nd,  Its  transformation  by  the 
process  of  digestion  into  albuminous  and  oily  compounds :  this  pro- 
cess is  chemical.  3rd,  The  imbibition  of  these  through  the  mucous 
membrane  in  a  fluid  state,  and  their  union  in  the  termini  of  the  villi 
and  lacteals  to  form  elementary  granules  and  nuclei :  this  process  is 
physical.  4th,  The  transformation  of  these,  first,  into  chyle  corpus- 
cles, and,  secondly,  into  those  of  blood  :  which  is  a  vital  process.  It 
is  from  this  fluid,  still  further  elaborated  in  numerous  ways,  that  the 
nutritive  materials  of  the  tissues  are  derived,  so  that  it  must  be  evi- 
dent, if  the  first  steps  of  the  process  are  improperly  performed,  the 
subsequent  ones  must  also  be  interfered  with.  Hence  we  can  readily 
comprehend  how  an  improper  quantity  or  quality  of  food,  by  dimi- 
nishing the  number  of  the  elementary  nutritive  molecules,  must  im- 
pede nutrition." 

Although  simple  or  healthy  exudation  is  essentially  connected  with 
the  inflammatory  process,  tubercle  or  tuberculous  exudation  may  or 
may  not  be  dependent  on  it ;  for,  in  one  case,  it  may  arise  from  mere 
perverted  nutrition,  whilst  in  another,  it  may  be  occasioned  by  an 
abnormal  degree  of  vascularity,  which  may  never  exceed  mere  con- 
gestion, or  may  pass  into  actual  inflammation.  On  this  point  Dr. 
Watson  remarks  : — "  In  my  opinion  there  is'not  a  shadow  of  evidence 
to  show,  that  the  deposit  of  tubercular  matter  is  always  and  necessa- 
rily preceded  by  inflammation.  Yet  an  undoubted  and  most  impor- 
tant connexion  obtains  between  the  occurrence  of  inflammation  and 
the  occurrence  of  tubercles.  Tubercles  will  cause  inflammation,  and 
inflammation  will  determine  the  development  of  tubercles.  The  en- 
larging tubercles  excite  inflammation  in  the  surrounding  textures  by 
the  pressure  they  exert  on  them ;  and  probably  in  other  ways,  by 
mechanically  interfering  with  the  healthy  circulation  of  the  blood,  for 
example  ;  and  the  inflammation  lit  up  is  usually  of  the  scrofulous 
kind  j  it  is  slow,  and  partial,  and  easily  quieted  by  treatment,  though 
scarcely  to  be  cured.  On  the  other  hand,  there  are  numerous  facts 
to  prove  that,  in  a  person  having  the  scrofulous  diathesis,  the  occur- 
rence of  inflammation  within  the  chest  may  arouse  that  previously 
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dormant  tendency  into  action,  and  become  the  exciting  cause  of  the 
secretion  or  separation  of  tubercular  matter  from  the  blood." 

Age. —Tubercular  exudations  may  occur  at  all  ages,  but  are  most 
frequent  in  young  subjects  from  the  period  of  dentition  to  that  of 
adolescence.  During  childhood  and  youth  they  most  commonly  occur 
in  the  lymphatic  glands,  especially  the  cervical  and  mesenteric.  In 
adults,  they  are  met  with  much  more  frequently  in  the  lungs  than  in 
other  parts.  They  are  found  in  almost  all  tissues,  and  are  common 
on  serous  surfaces,  in  areolar  tissue,  and  in  the  testicle.  In  the  com- 
mon scrofulous  affection  of  the  lymphatic  glands  of  the  neck,  and  in 
scrofulous  disease  of  the  testicle,  we  have  two  examples  of  tubercular 
exudation,  which  frequently  come  under  the  consideration  of  the 
surgeon. 

Common  characters  and  varieties. — Tubercular  exudation  is  of  a 
dirty  white,  or  opaque  yellowish  colour,  and  of  various  degrees  of 
consistency,  from  that  of  a  tough  cheese  to  that  of  a  much  softer  sub- 
stance. Vogel  remarks : — <(  Whenever  tubercles  are  observed  in 
what  may  be  presumed  to  be  their  earliest  stages,  they  appear  solid, 
form  a  more  or  less  dense  mass,  and  fill  up  all  the  interstices  of  the 
elementary  tissues  in  which  they  are  deposited.  The  tissues  are 
usually  neither  displaced  nor  altered  by  the  tubercular  matter ;  on 
the  contrary,  they  in  general  retain  their  normal  position ;  they  are, 
however,  as  closely  and  perfectly  invested  by  it,  as  the  stones  of  a  wall 
by  the  solidified  mortar  which  has  been  applied  between  them."  The 
exudation  may  be  poured  out  in  small,  separate,  isolated  masses,  sur- 
rounded by  healthy  tissue,  or  it  may  be  generally  diffused  through 
the  natural  tissues  without  any  definite  boundaries  ;  and  hence  the 
names  of  encysted,  and  infiltrated,  which  have  been  applied  to  tu- 
bercles. Again,  two  varieties  are  spoken  of  under  the  names  of  miliary 
tubercles,  or  grey  granulations  of  Bayle,  and  of  crude  or  yellow 
tubercles ;  the  former  described  as  small,  hard,  grey,  semi-transparent 
bodies,  about  the  size  of  millet-seeds,  having  irregular  borders,  either 
distinct  or  collected  in  groups,  friable,  and,  when  crushed,  yielding 
little  fluid  ;  the  latter  as  larger  bodies,  yellow  or  yellowish  white  in 
colour,  softer  in  consistence,  friable,  and,  when  crushed,  having  an 
unctuous  feeling,  and  smearing  the  surface  on  which  they  are  pressed. 
Some  pathologists  describe  the  miliary  or  grey  tubercles  as  the  first 
stage  of  the  crude  or  yellow  ;  but  others,  as  Rokitansky,  deny  that 
transformation  of  the  miliary  into  the  yellow  form  ever  takes  place. 
It  will  afterwards  be  seen  that  the  two  forms  closely  resemble  each 
other  in  microscopic  structure. 

Microscopic  and  chemical  characters. — When  viewed  with  the 
microscope,  tubercular  matter  is  found  to  consist  of  numerous  small, 
variously-shaped  bodies,  usually  of  a  roundish,  oval,  or  angular  shape, 
composed  of  a  wall  enclosing  from  one  to  seven  granules,  but  desti- 
tute of  any  distinct  nucleus.    These  bodies  are  called  tubercle  cor- 
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puscles  vary  m  their  longest  diameter  from  ^  to  Wtnr  of  an  inch, 
are  unaffected  by  water,  are  rendered  very  transparent  by  acetic  acid 
and  are  readily  dissolved  in  a  solution  of  potash.  On  careful 
examination,  it  will  be  observed  that  these  corpuscles  are  mixed  up 
with  numerous  molecules  and  granules,  which  vary  greatly  in  size, 
and  are  more  abundant  the  softer  the  tubercles  are.  Scattered  also 
over  the  field  of  the  microscope  may  be  seen  numerous  shreds  of  the 
tissues  in  which  the  exudation  was  found. 
Fig.  16. 

-  mS-  17.  Fig.  18. 
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Tubercle    corpuscles,       Tubercle  corpuscles, 

t„>>o-„i„  i  r.  ,.  -with,  and  without  acetic  granules,  and  debris. 

Tubercle  corpuscles,  &c,  from  a  soft  tuber-    aeid,  from  the  lung.  from  the  brain, 
cular  mass  in  the  lungs. — From  Behnett. 

Some  of  these  granules  appear  to  consist  chiefly  of  nitrogenized 
compounds,  others  of  salts  of  lime,  which,  on  the  absorption  of  the 
animal  matter,  occasionally  remain,  constituting  calcareous  concre- 
tions. When  the  grey  or  miliary  tubercles  are  carefully  .examined 
after  being  treated  with  acetic  acid,  they  are  found  to  be  made  up  of 
a  number  of  bodies  quite  similar  to  the  ordinary  corpuscles,  but 
usually  more  closely  pressed  together,  and  containing  rather  fewer 
granules. 

From  chemical  analysis,  tubercle  would  appear  to  consist  of  an 
animal  matter,  containing  a  large  amount  of  albumen,  and  of  various 
earthy  salts,  principally  the  insoluble  phosphate  and  the  carbonate  of 
lime,  and  a  small  proportion  of  soda  salts.  Some  chemists  have 
detected  caseine ;  and  very  minute  quantities  of  fat  and  fibrin  may 
generally  be  found  to  enter  into  the  constitution  of  tubercular 
matter. 

Mode  of  increase  and  softening. — As  tubercular  deposit  contains 
no  nucleated  or  reproductive  cells,  its  increase  can  be  effected  only  by 
fresh  exudation.  It  may  either  remain  without  change,  or  bo 
absorbed ;  or,  by  acting  as  foreign  matter,  may  induce  irritation  and 
inflammation  in  surrounding  tissues ;  and  becoming  softened  by  ad- 
mixture with  inflammatory  products,  may  with  them  form  scrofulous 
abscess,  in  which  the  tubercular  and  purulent  matters  are  commingled. 
Examples  of  such  abscesses  are  of  frequent  occurrence.  According 
to  Engel,  Vogel,  and  others,  the  causes  of  softening  of  tubercle  may 
be  referred  partly  to  influences  residing  within  the  tubercular  mass, 
and  partly  to  such  as  are  external,  as  extreme  moisture,  suppuration 
in  the  surrounding  tissues,  <fec.    When  scrofulous  pus  is  examined  by 
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the  microscope,  the  corpuscles  are  seen  to  be  irregular  in  shape, 
instead  of  having  the  regular  round  or  spherical  form  of  healthy  pus 
cells  •  they  do  not,  moreover,  roll  freely  on  each  other  in  the  liquor 
puris'j  and  if  acetic  acid  be  added  to  them,  it  will  be  found  that  the 
granular  nuclei  are  either  entirely  absent  or  very  ill  defined. 
°  Degenerations.— When  tubercles  are  once  deposited  in  any  tissue, 
they  may  soften  or  liquefy,  giving  rise  to  the  formation  of  scrofulous 
pus  j  or  they  may  undergo  the  calcareous  degeneration,  which  con- 
sists'in  the  earthy  constituents  being  left,  and  the  liquid  parts  of  the 
tubercle  removed  by  absorption ;  or  they  may  experience  the  fibrinous 
transformation,  when  they  become  hard,  dry,  and  cartilaginous-like 
bodies.    When  tubercles  are  once  deposited  in  any  texture,  there  are 
two  ways  in  which  they  may  undergo  a  process  of  natural  cure.  In 
the  first  place,  they  may  soften  and  be  evacuated  as  purulent  matter ; 
and,  should  no  more  exudation  from  the  blood  take  place,  the  part 
affected  may  in  this  way  undergo  a  process  of  spontaneous  cure.  But 
agaiu,  the  more  watery  and  animal  part  of  the  deposit  may  be  absorbed, 
and  the  cretaceous  matter  left  may  remain  for  years  as  a  harmless 
mass,  provided  the  further  deposit  of  tubercular  matter  be  arrested. 

Marks  of  diathesis  and  causes  of  deposit. — Tubercular  exudation 
occurs  exclusively  in  persons  who  have  the  scrofulous  diathesis,  which 
is,  therefore,  said  to  predispose  to  tubercle.    This  diathesis  is  heredi- 
tary, and  is  met  with  in  persons  of  all  temperaments,  but  is  most 
usual  in  the  sanguine  and  phlegmatic.    The  characters  which  indi- 
cate its  existence  in  persons  of  the  sanguine  temperament  are,  light 
hair  ;  skin  fine,  white,  with  a  transparent  brilliancy,  allowing  nume- 
rous subcutaneous  veins  to  be  seen  shining  through  it ;  eyelashes  long, 
silky,  and  graceful ;  iris  grey  or  blue  ;  eyeball  prominent,  the  scle- 
rotic having  a  shining  whiteness  or  pearly  lustre  ;  the  pupils  large  ; 
the  muscles  flabby  ;  the  circulation  feeble ;  the  surface  of  the  body 
easily  chilled  ;  and  the  digestive  organs  easily  deranged.    These  are 
the  principal  physical  characteristics,  and  with  them  are  usually  asso- 
ciated certain  moral  characters,  namely,  warm  affections,  quickness  of 
perception,  lively  imagination,  amiability  of  disposition,  and  a  delicate 
and  susceptible  cast  of  mind.    When  the  scrofulous  diathesis  exists 
in  persons  of  a  phlegmatic  temperament,  its  principal  characteristics 
are,  dark  complexion ;  skin  thick,  pasty,  and  sallow  ;  head  large ; 
eyes  large  and  prominent ;  upper  lip,  in  general,  thick  :  expression 
of  countenance  dull  and  unpleasing ;  muscles  soft  and  flabby ;  chest 
narrow :   belly  protuberant ;  circulation  feeble ;   digestive  organs 
liable  to  derangement,  with  other  symptoms  indicating  feebleness  of 
constitution.    The  principal  known  exciting  causes  of  tubercular 
deposit  are,  habitual  insufficiency  of  food  ;  deficiency  of  fresh  air  and 
exercise ;  residence  in  a  low,  damp  situation  ;  want  of  free  exposure 
to  the  light  of  the  sun  ;  debility  from  excessive  evacuations,  or  other 
causes  ;  insufficient  clothing  ;  long-continued  derangement  of  the 
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digestive  organs,  great  acidity  in  the  stomach,  and  habitual  mental 
depression.  Dr.  Alison  says  of  the  exciting  causes  of  this  deposit, 
"  They  may  be  ranked  together  as  causes  of  debility,  acting  per- 
manently or  habitually  for  a  length  of  time,  although  not  so  power- 
fully as  to  produce  sudden  or  violent  effects." 

Treatment. — These  considerations  suggest  very  strongly  the  neces- 
sity of  generous  diet  in  all  cases  where  the  scrofulous  diathesis  exists, 
or  when  the  local  manifestation  has  taken  place  ;  of  living  in  a  dry 
bracing  atmosphere ;  of  free  exposure  to  the  light  of  the  sun  and 
exercise  in  the  open  air  ;  suitable  clothing  ;  maintaining  a  healthy 
condition  of  the  skin  by  some  of  the  different  modes  of  bathing,  or 
by  sponging,  and  friction  with  a  hair  glove ;  the  proper  regulation  of 
the  digestive  organs ;  and  the  cultivation  of  habitual  cheerfulness. 
Some  medicines,  more  particularly  the  preparations  of  iron,  quinine, 
or  of  quinine  and  iron,  the  syrup  of  the  iodide  of  iron,  cod-liver  oil, 
and  olive  oil,  are  useful.  It  should  be  kept  in  view,  that  as  strength 
can  only  be  acquired  by  the  proper  assimilation  of  nourishment,  one 
of  the  most  important  indications  to  be  fulfilled  by  medicine,  is  to 
put  the  digestive  organs  into  a  suitable  state  for  the  proper  perform- 
ance of  their  functions,  and  especially  to  counteract  excess  of  acid  in 
the  stomach.  Medicine  most  likely  to  accomplish  this  desirable  pur- 
pose should  therefore  be  employed.  Cod-liver  oil  is  well  known  to  be 
an  invaluable  remedy  in  all  scrofulous  affections,  and  in  none  is  it 
more  successful  than  in  scrofulous  disease  of  the  glands  of  the  neck, 
and  scrofulous  disease  of  the  testicle.  As  M.  Tauffied  pointed  out, 
cod-liver  oil  "  is  an  analeptic,  and  is  indicated  in  all  cases  of  ab- 
normal nutrition  dependent  on  want  of  assimilation  of  fatty  matters. 
It  is  readily  digestible  under  circumstances  where  no  other  kind  of 
animal  food  can  be  taken  in  sufficient  quantity  to  furnish  the  tissues 
with  a  proper  amount  of  fatty  matter."  In  many  instances  cream  is 
an  efficient  and  agreeable  substitute  for  the  cod-liver  oil.  It  is  well 
known  that  tubercular  deposit  is  much  more  under  the  influence  of 
constitutional  than  of  local  treatment.  As  tubercle  is  clearly  a 
disease  of  primary  digestion  causing  impoverishment  of  the  blood,  as 
faulty  nutrition  originates  and  keeps  up  the  disease,  and  as  the  nutri- 
tive properties  of  the  blood  are  entirely  dependent  on  proper  assimi- 
lation, it  must  be  evident  from  these,  and  other  considerations  men- 
tioned in  this  chapter,  that,  to  use  certain  kinds  of  food,  especially 
those  containing  a  large  quantity  of  fatty  matters,  to  promote  pri- 
mary digestion,  and  to  remove  all  influences  capable  of  interfering 
with  the  ultimate  healthy  elaboration  of  the  nutritive  fluid,  are  of 
the  greatest  importance. 
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CHAPTER  III. 
CANCER. 

As  all  writers  have  not  affixed  the  same  meaning  to  some  terms 
used  in  the  nomenclature  of  the  diseases  described  in  this  chapter,  it 
may  be  proper  to  mention,  that,  in  the  following  remarks,  those  of 
Cancerous  Growths,  Cancer,  and  Carcinoma  are  used  synonymously, 
to  denote  a  genus  of  disease  of  which  there  are  several  varieties  or 
species,  possessing  certain  principal  characters  in  common,  but  having 
each  at  the  same  time  some  distinguishing  peculiarities. 

Of  these  varieties  the  four  following  are  readily  recognised  ;  Car- 
cinoma simplex,  or  Hard  Cancer;  Carcinoma  medullare,  or  Soft 
Cancer;  Carcinoma  alveolare,  or  Colloid  Cancer;  and  Carcinoma 
melanodes,  or  Black  Cancer. 

These  various  morbid  formations  differ  widely  in  many  of  their 
characters,  as  will  be  stated  when  we  speak  of  them  individually  ;  but 
they  have  certain  peculiarities  in  common  with  each  other,  some  of 
which  are,  that  they  are  composed  of  elements  which,  considered 
histologically,  differ  from  those  of  the  normal  body,  and  hence  are 
called  heterologous  or  heteromorphous  formations ;  that  they  have  a 
tendency  to  extend  to  surrounding  parts,  and  change  them  to  struc- 
tures resembling  their  own  ;  that  they  have  a  tendency  to  return  after 
extirpation ;  that  they  are  connected  with  constitutional  cachexy ; 
and  that  they  not  only  destroy  the  parts  in  which  they  are  deposited, 
but  eventually,  and  at  no  distant  period,  the  life  of  the  patient. 

A  fifth  variety  of  cancer,  called  Epithelioma,  or  Epithelial  Cancer, 
will  be  included  in  this  chapter. 

1.  CARCINOMA  SIMPLEX. 

Synonymes. — Carcinoma,  Carcinoma  simplex,  Carcinoma  scirrhosum, 
Scirrhus,  Scirrhoma,  Scirrhosis,  Stone  and  Hard  Cancer,  are  some  of 
the  names  given  to  this  variety. 

Period  of  Life. — This  form  of  cancer  is  observed  at  various  periods 
of  life,  but  its  occurrence  is  most  frequent  between  45"  and  50  years 
of  age.  It  has  been  very  seldom  observed  in  persons  under  20  ; 
but  it  becomes  more  frequent  as  the  age  increases  up  to  from 
45  to  50,  after  which  it  again  becomes  more  rare ;  yet  it  is  met 
with  even  in  the  most  advanced  periods  of  life  less  rarely  than  at  ages 
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under  20.  Of  all  forms  of  cancer  this  is  the  one  most  common  in 
middle-aged  and  elderly  persons.  The  youngest  subject  in  which  I 
have  seen  the  disease  was  a  girl  of  15  years  of  age,  in  whom  the  skin 
over  the  mamma  was  the  seat  of  the  disease.  But  in  the  "  North 
American  Medico-Chirurgical  Review"  for  May,  1857,  Dr.  Goss  records 
the  case  of  a  mulatto  child,  three  months  old,  in  whom  the  liver  was 
affected  with  hard  tubercles,  which  were  of  an  extremely  firm  con- 
sistence, and  exhibited  under  the  microscope  all  the  genuine  characters 
of  scirrhus. 

'  Usual  Seats. — Certain  organs  and  tissues  are  more  prone  to  this 
form  of  cancer  than  others.  The  mamma,  liver,  uterus,  rectum, 
sigmoid  flexure  of  the  colon,  ilio -colic  valve,  and  stomach  are  favourite 
seats  of  this  variety  of  cancer  as  a  primary  disease ;  the  skin  and 
lymphatics  are  sometimes,  although  very  rarely,  the  seat  of  it  as  a 
primary,  but  extremely  often  as  a  secondary  disease  ;  whereas  the 
bones,  muscles,  brain,  lungs,  spleen,  and  urinary  organs  are  almost 
entirely  exempt  from  hard  cancer,  except  as  a  secondary  disease. 
The  primary  cancers  of  bone  are  medullary,  colloid,  and  osteoid. 
The  cancer  that  commonly  appears  first  in  the  lymphatic  glands  is 
the  medullary  •  and  in  muscle  it  never  begins  as  a  primary  disease ; 
and  indeed,  muscle  is  almost  never  found  the  seat  of  hard  cancer, 
except  when  the  disease  spreads  continuously,  or  is  multiplied  con- 
tiguously to  its  primary  seat.  A  remarkable  circumstance  in  regard 
to  textures  which  are  most  frequently  the  sites  of  this  form  of  cancer 
is,  that  while  some  glandular  viscera,  as  the  mamma  and  liver,  are  liable 
to  be  affected  with  hard  cancer,  the  testicle,  which  belongs  to  the 
same  class,  is  so  exempt  from  it  that  it  has  been  questioned  if  it  has 
ever  been  attacked  by  it  ;  whereas  it  is  well  known  that  it  is  one  of 
the  most  favourite  seats  of  medullary  cancer. 

This  disease  is  more  frequent  in  females  than  in  males  ;  but  sta- 
tistics on  the  large  scale  seem  to  furnish  pretty  conclusive  evidence, 
that  this  is  owing  to  the  great  frequency  of  scirrhus  in  the  female 
breast,  and  that  the  other  organs  seem  to  be  more  frequently  attacked 
by  this  disease  in  males  than  in  females. 

Common  Characters. — Hardness  is  a  distinguishing  peculiarity  of 
this  variety;  it  is  firm  and  incompressible;  at  an  early  stage  it  is 
freely  movable,  but  subsequently  becomes  firmly  attached  to  the 
skin  and  subjacent  parts  ;  its  surface  is  nodulated ;  the  veins  super- 
ficial to  it  become,  at  an  advanced  period  of  its  growth,  tortuous  and 
enlarged  ;  at  its  commencement  it  may  be  attended  with  little  or  no 
pain,  so  that  considerable  progress  may  have  been  made  before  the 
discovery  of  its  presence ;  but  ultimately,  it  is  accompanied  with 
acute  pain  of  a  lancinating  character.  In  the  first  stage,  the  skin  is 
unadherent  and  of  its  natural  colour  ;  in  the  second,  it  is  adherent 
and  of  a  dark  purple-red  colour ;  and  in  the  third,  it  is  ulcerated, 
and  there  is  then  constituted  the  condition  called  open  cancer,  or  can- 
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cerous  ulcer.  When  the  skin  has  given  way,  there  is  soon  observable 
one  of  the  remarkable  differences  between  the  fibrous  and  the  medul- 
lary cancer.  In  the  latter,  a  fungus  rises  out  of  the  ulcerated  part  j 
but  in  the  former,  instead  of  a  fungus,  the  characteristic  ulcer  is 
formed.  The  characters  of  the  cancerous  ulcer  are  very  peculiar, 
and  may  be  recognised  at  a  single  glance.  The  edges  are  irregular, 
thick,  serrated,  everted,  and  sometimes  of  a  whitish,  and  sometimes  of 
a  red  irritable,  appearance.  The  surface  is  foul  and  irregular,  pre- 
senting at  some  parts  patches  of  hard  straggling  granulations, 
which  are  soon  removed  by  the  ulcerative  process ;  and  at  times,  in 
some  parts,  some  small  portions  of  the  tumour  are  seen  coming  away, 
in  consequence  of  rapid  ulcerative  action,  or  of  this  along  with  sepa- 
ration of  portions  of  the  diseased  structure,  the  ulcerated  surface,  in 
some  cases,  presents  a  deep  and  cavernous  excavation.  The  discharge 
is  thin,  bloody,  profuse,  and  of  a  peculiar  foetid  odour.  On  the  sepa- 
ration of  some  of  the  small  sloughs,  slight  hemorrhage  occasionally 
takes  place.  The  patient  is  almost  constantly  distressed  with  burning 
pain ;  and  however  much  the  ulceration  may  extend,  there  is  a  pecu- 
liarity that  may  be  observed — namely,  that  it  has  no  effect  in  reducing 
the  size  of  the  tumour,  owing  to  the  circumstance  that  fresh  deposi- 
tion and  growth  in  the  subjacent  part  is  more  rapid  than  the  ulcerative 
destruction  on  the  surface. 

Lymphatic  invasion  takes  place,  constituting  the  secondary  forma- 
tion. There  are  great  varieties  in  regard  to  the  time,  the  form,  the 
extent,  and  the  character  of  this  invasion.  In  some  cases  it  appears 
early,  in  others  it  is  long  of  commencing.  Sometimes  the  ganglia  in 
the  neighbourhood  become  much  enlarged,  so  as  to  constitute  the 
lymphatic  tumour  ;  and  this  tumour  may,  more  or  less,  be  perfectly 
joined  to  the  primary  cancerous  tumour  by  a  painful  indurated  cord- 
like swelling  in  the  direction  of  the  principal  lymphatics  ;  or  nothing- 
whatever  may  be  felt  between  the  seat  of  the  primary  and  secondary 
formations.  The  secondary  formations  are  sometimes  in  the  viscera 
instead  of  the  lymphatics.  When  in  the  viscera,  they  are  usually 
of  the  medullary  character  ;  and  of  the  scirrhous  when  in  the  lymph- 
atics. A  cachexy  attends  on  this  as  on  every  other  form  of  car- 
cinoma, and  is  characterized  by  emaciation,  great  debility,  sallow- 
ness  of  skin,  a  bloodless  appearance,  want  of  sleep,  entire  loss  of 
appetite,  a  cadaverous  expression  of  countenance,  great  suffering,  and 
usually  irregular  hectic  fever.  After  removal  it  creaks,  when  cut 
with  a  sharp  knife  ;  a  thin  lamina  is  pellucid,  but  in  the  mass  it  is 
white,  with  a  bluish  tinge  ;  it  is  seen  to  consist  of  two  distinct  sub- 
stances, one  of  a  comparatively  soft  consistency,  of  a  satiny  appear- 
ance, and  a  bluish-white  colour ;  the  other  and  larger,  of  an  opaque 
white  appearance,  of  a  paler  colour  than  the  soft  part,  and  consisting 
of  numerous  interlacing  bands  ;  it  is  heavy  in  proportion  to  its  bulk, 
and  unctuous  to  the  touch ;  by  pressure  or  scraping,  it  yields  a  small 
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which,  at  an  early  stage,  has  the  appear- 
liquid,  and  afterwards  of  a  white  creamy 
with  a  capsule  ;  does  not  present  a  dis- 
is  irregularly  blended  with  the  surround- 


When  examined  by  the  aid  of  a  micro- 
found  to  consist  of  a  fibrous  matrix,  so 
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Fig.  19.  Portion  of  the  section  from  a  carcinomatous  tumour  of  the  breast ;  consisting  of 
fibrous  tissue  and  cysts,  enclosing  cancer  cells  and  granules.  A  compound  granular  corpuscle  is 
also  visible. 

Fig.  20.  Another  portion  of  the  same  section  treated  with  acetic  acid.  The  fibrous  tissue  is 
rendered  more  transparent,  and  elongated  nuclei  are  visible,  scattered  through  it.  The  nuclei  of 
the  cancer  cells  are  unchanged,  while  their  walls  are  transparent.  A  compound  granular  cor- 
puscle is  seen  at  the  upjjer  part  of  the  figure. 

Fig.  21.  Cancer  cells  from  the  cream-like  juice  squeezed  from  the  tumour.  Numerous  granules, 
and  a  compound  granular  cell  are  seen. 

Fig.  22.  The  same  after  the  addition  of  acetic  acid. — From  Bennett. 

arranged  as  to  form  numerous  cysts,  in  which,  as  well  as  between  the 
meshes  of  the  fibres,  numerous  cells  are  observed.  These  cells  are 
highly  developed,  the  walls  being,  in  young  cells,  distended  and 
smooth,  and  in  old  cells,  flaccid  and  corrugated.  In  size  they  range 
from  the  y^Vo-  to  the  of  an  inch  in  diameter ;  and  in  form  they 
may  be  oval,  caudate,  round,  spindle-shaped,  oblong,  heart-shaped,  or 
of  various  indescribable  forms  depending  on  lateral  pressure;  and 
this  diversity  is  their  most  distinguishing  character  in  respect  to 
form.  Each  cell  contains  one,  two,  or  more  nuclei  with  enclosed 
nucleoli ;  and  frequently  there  is  an  appearance  of  cells  within  cells. 
The  liquid  contents  of  the  cell-wall  are  at  first  transparent  and 
colourless,  but  afterwards  become  opaque  from  the  formation  of 
granules  and  molecules.  Water  penetrates  the  wall  by  endosmosis, 
distending  and  raising  it  up.    Acetic  acid  exercises  its  usual  eflect  on 
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it,  dissolving  it,  and  thereby  making  the  nuclei  more  conspicuous. 
The  fluid  or  juice  which  can  be  scraped  or  pressed  from  a  cut  surface 


Fig.  23. 


Fig.  24. 


Tig.  25. 


Fig.  23.  Dense  fibrous  and  elastic  tissue,  in  which  cancer  cells  are  infiltrated  from  cancer  of 

^F^U  Cancer  cells  scraped  from  the  surface,  in  the  same  case. 
Fig.'  25.  The  same  after  the  addition  of  acetic  acid— From  Bennett. 

of  the  tumour  is  found  to  contain  numerous  cancer  cells,  granules, 
granular  cells,  pigmentary  and  fatty  matters  in  variable  proportions, 
blood-corpuscles,  and  shreds  of  fibres. 

2.  CARCINOMA  MEDULLAKE. 

Synonymes. — Among  the  many  names  given  to  this  variety  are, 
Carcinoma  medullare,  Medullary  Fungus,  Fungus  hsematodes,  Medul- 
lary Sarcoma,  Medullary  Cancer,  Cephaloma,  Encephaloma,  Fungoid 
Disease,  and  Encephaloid,  or  Soft  Cancer. 

Seats,  Age,  and  Sex. — In  many  particulars  medullary  and  fibrous 
cancers  contrast  very  remarkably  with  each  other ;  and  this  is  par- 
ticularly the  case  in  regard  to  their  most  usual  seats,  and  the  age  and 
sex  of  the  patients  most  frequently  affected.    The  seats  of  medullary 
cancer  in  the  order  of  frequency  are,  testicle,  bones,  intermuscular 
spaces  in  limbs,  eye,  breast,  walls  of  trunk,  and  lymphatics.  As 
formerly  stated,  the  most  frequent  seat  of  hard  cancer  is  the  breast — 
occurring,  according  to  Paget,  in  95  out  of  100  cases  ;  whereas 
medullary  cancer  occurs  more  frequently  in  the  testicle  than  in  any 
other  part.    But  not  only  are  the  testicle,  bones,  intermuscular  spaces, 
and  legs,  the  most  frequent  seats,  but  they  are  the  parts  in  which  it 
is  met  with  at  the  earliest  periods  of  life — medullary  cancer  being  of 
frequent  occurrence  under  puberty,  and,  with  rare  exceptions,  the 
only  cancer  before  puberty.    In  these  parts  the  mean  age  is  under  40, 
and,  in  all  others,  above  40.    When  the  generative  organs  of  both 
sexes  are  not  taken  into  consideration,  the  writings  and  tables  of 
Walshe,  Lebert,  and  Paget  do  not  seem  to  prove  that  the  one  sex  is 
more  liable  to  medullary  cancer  than  the  other. 

Common  and  Microscopic  Characters. — In  this  variety  the  tumour 
is  less  circumscribed,  and  its  increase  much  more  rapid  ;  it  is  for  a 
considerable  time  attended  with  little  or  no  pain,  nor  does  manipula- 
tion  produce  any  uneasy  sensation ;  on  palpation  it  presents  a  peculiar 
elastic  feeling,  which  has  sometimes  by  inexperienced  observers  been 
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mistaken  for  fluctuation ;  the  veins  over  it  become  congested ;  the 
skin  retains  for  a  considerable  time  its  natural  appearance,  but 
changes  in  colour  as  the  disease  advances,  presenting  a  dingy  bluish 
tint ;  it  becomes  tense  and  painful,  and  by  and  by  ulcerates  ;  a 
bloody  fluid  is  evacuated,  which  soon  assumes  a  foetid  character ;  a 
fungoid  growth  soon  protrudes,  presenting  the  appearance  of  an  irre- 
gular surface  of  unhealthy  granulations ;  the  tumour  comes  to  be 
attended  with  pain  of  a  dull,  heavy,  sickening  character ;  the  fungus 
has  a  great  tendency  to  bleed ;  the  tumour  increases  very  rapidly, 
affecting  not  only  the  surrounding  parts,  but  also  the  neighbouring 
lymphatics  and  glands ;  and  death  soon  takes  place  in  consequence 
of  repeated  bleeding,  invasion  of  internal  organs,  cancerous  cachexy, 
or  of  gangrene  of  the  upper  extremity,  as  I  saw  very  lately  in  a  case 
of  this  disease  in  the  breast,  in  which  the  gland  and  axilla  presented 
one  diseased  mass.  Secondary  formations  are  often  found  to  a  great 
extent  both  in  the  lymphatic  glands  and  in  the  viscera,  and  they  occa- 
sionally are  of  the  scirrhous  character.  The  attendant  cachexy  is 
usually  early,  and  comes  to  be  strongly  marked. 

The  tumour,  on  being  cut  into,  is  seen  to  consist  in  a  great  measure 
of  a  soft,  white,  opaque,  pulpy  substance,  resembling  in  colour  and 
consistency  that  of  healthy  brain,  traversed  with  fibrous  septa,  which, 
however,  are  much  fewer  and  thinner  than  in  carcinoma  simplex ; 
and  resemble  those  of  carcinoma  simplex  in  the  denser  parts  of  the 
tumour,  but  very  slightly  so  in  the  pulpy  and  broken-down  portions. 
Extravasations  of  blood  give  to  the  cut  portion,  at  some  places,  a 
reddish  appearance,  constituting  what  has  been  called  by  some,  fungus 
hsematodes. 

Fig.  26.  Tig.  27.  Tig.  28. 
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Older  cancer  cells  before  and  after  the  addition    Advanced  eaneer  cells  including  secondary 
of  acetic  acid. 

The  cells  are  more  numerous  than  in  the  first  variety,  and  more 
highly  developed  :  and  the  cream-like  fluid,  when  examined  with  the 
aid  of  the  microscope,  is  seen  to  abound  with  cancer  cells  in  a  high 
degree  of  development.    In  this  form  of  carcinoma  there  is  often 
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observed  a  yellowish-coloured  paste,  sometimes  reticulated,  and  some- 
times collected  into  masses.    This  has  been  attributed  to  fatty  de- 


Fig.  29.         Fig.  30.          Tig.  31. 


Fig.  32. 


Fig.  33. 
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'  Cancer  cells  before  and  after  the  addition  of  acetic  acid,        Young  cancer  cells  before  and  after 
also  the  structure  of  the  reticulatum  from  encephaloma    the  addition  of  acetic  acid, 
of  the  testicle. 

generation  of  cancerous  cells,  and  is  described  by  Professor  Miiller  as 
"  cancer  reticulare." 

This  variety  of  carcinoma  differs  from  the  former  chiefly  in  density. 

3.  CARCINOMA  ALVEOLAE E. 

Synonymies. — Carcinoma  alveolare  is  sometimes  called  Colloid  (from 
KoXXa,  glue)  and  also  Gelatiniform  cancer. 

It  is  comparatively  rare,  and  is  met  with  as  a  primary  disease 
principally  in  the  stomach,  intestinal  canal,  uterus,  and  omentum,  and 
as  a  secondary  disease  in  the  lymphatic  glands  and  lungs.  It  is  found 
to  consist  of  fibres,  so  arranged  as  to  form  loculi  or  areolae,  varying 

Fig.  34.  Fig.  35.  Fig.  36. 


Structure  of  colloid  canoer  beforo  and  after  the  addition  of  acetic  acid.— Be 
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in  size,  and  containing  a  soft  viscous  matter,  sometimes  grey  or  amber- 
coloured,  sometimes  opalescent,  or  opaque,  or  of  a  greenish-yell 
colour. 
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This  glue-like  matter  ia  sometimes  found  perfectly  structureless ; 
sometimes  it  has  a  finely  molecular  appearance  ;  while  at  other  times 
it  is  observed  to  contain  numerous  nucleated  cells,  having  the  com- 
mon characters  of  cancer  cells.  The  accompanying  figure,  for  which 
I  am  indebted  to  Professor  Bennett,  gives  a  delineation  of  this  form 
of  cancer. 

4.  CARCINOMA  MELANODES,  OR  BLACK  CANCER. 

This  tumour  occurs  much  more  frequently  in  the  lower  animals, 
especially  in  the  horse,  than  in  man  ;  but  iu  man  the  malignant  cha- 
racter is  more  marked.  Its  most 
common  primary  seats  are,  the 
eye,  the  cellular  tissue,  and  more 
especially  the  subcutaneous  tis- 
sue, and  that  connected  with  the 
serous  membranes.  Sometimes 
it  occurs  as  a  distinct  tumour 
with  a  fibrous  stroma  highly  vas- 
cular, and  with  the  colouring 
matter,  which  is  non-vascular, 
diffused  through  it.  When  the 
colouring  matter  is  viewed  by 
the  aid  of  the  microscope,  it  is 
found  to  consist  of  minute  gra- 
nules, angular  in  form,  and  of  a  black  or  brownish-black  colour. 

It  is  frequently  found  associated  with  other  morbid  structures, 
especially  with  carcinoma  medullare.  It  is  attended  with  cachexia, 
has  the  power  of  invading  surrounding  structures,  and  assimilating 
them  to  itself,  and  shows  the  same  progress  as  other  malignant 
tumours ;  and  when  the  diathesis  is  established,  the  lungs,  liver, 
bones,  or  other  organs,  may  be  invaded. 

5.  EPITHELIAL  CANCER. 

Some  distinguished  histologists  admit  the  epithelial  as  a  fifth  variety 
of  cancer  ;  but  others  exclude  this  form  of  tumour  from  the  class  of 
cancerous  growths. 

"Whether  from  its  minute  structure  it  invariably  deserves  the  name 
of  cancerous  is  questioned  by  many  ;  but  whatever  diversity  of 
opinion  may  arise  from  examination  of  its  histological  characters, 
its  malignant  nature  is  strongly  evidenced  in  its  rapid  growth,  in 
its  spreading  from  the  parts  primarily  affected  to  deeper  tissues,  in 
its  contaminating  speedily  the  neighbouring  glands,  in  its  inducing 
cachexy,  and  in  its  having  a  great  tendency  to  recur  after  removal. 

The  epithelial  variety  of  cancer  has  its  primary  seat  in  or  beneath 
some  mucous  or  cutaneous  surface,  and  is  most  frequently  found  on  the 
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Melanic  cancer  of  the  cheek ;  cells  more  or 
lees  loaded  with  black  matter. — Bennett. 
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tongue,  the  lips,  the  cheek,  the  scrotum,  and  the  cervix  uteri.  It  may, 
however,  appear  on  other  parts  ;  and,  indeed,  is  frequently  found  on 
the  skin  of  the  perineum,  lower  extremities,  and  trunk.  It  generally 
commences  as  a  hard  little  tubercle,  which,  prior  to  ulceration, 
presents  many  varieties  of  shape  and  appearance,  and  very  frequently 
closely  resembles  a  common  wart,  from  its  surface  being  studded  with 
numerous  distinct  papillae.  The  surface  is  very  often  covered  with 
a  crust  or  scab  formed  of  blood,  detached  epithelial  or  epidermoid 
scales,  or  else  of  dried,  concreted  discharge. 

The  ulcer  which  sooner  or  later  forms,  has  commonly  an  excavated 
sm-face,  and  a  foul  appearance ;  is  bounded  by  hard  irregular  edges, 
which  are  often  everted;  and  usually  emits  an  ichorish  discharge. 
The  tumour  gradually  extends,  producing  induration  of  the  neighbour- 
ing parts;  and  when  this  has  proceeded  to  a  certain  extent,  the  lym- 
phatic glands  become  secondarily  affected,  cachexy  follows,  and  at  last 
the  sufferer  dies  exhausted. 

These  tumours  consist  of  a  fibrous  stroma,  in  which  the  papillse  ol 
the  skin  are  frequently  found  greatly  hypertrophied,  and  the  epithe- 
lial scales  greatly  multiplied  and  enlarged. 

When  viewed  microscopically,  the  tumour  is  found  to  contain 
numerous  fiat,  round,  oval,  or  elongated  cells,  containing  a  simple 
nucleus ;  and  other  cells  containing  very  large  nuclei,  which  appear 
as  if  in  process  of  development  into  nucleated  cells. 

Again,  certain  structures  considered  very  characteristic  of  epithe- 
lial cancer,  and  designated  by  the  names  of  "  Laminated  Capsules," 
"  Cell  Nests,"  and  "  Globes  Epidemiques,"  are  seen  mixed  up  with 
the  cells  already  described.  These  structures  appear  as  if  formed  by 
the  nuclei,  described  in  the  last  variety  of  cells,  swelling  out  until 
their  walls  meet  that  of  the  parent  cell,  thus  forming  a  dense  struc- 
ture, composed  of  numerous  concentric  laminae,  enclosing  an  empty 
space. 

ORIGIN,  PROGRESS,  AND  TREATMENT  OF  CANCEROUS  GROWTHS. 

Cancer  is  believed  by  most  authorities  to  be  hereditary  ;  but  it  is 
remarkable  that  statistics  on  a  very  large  scale  furnish  by  no  means 
very  conclusive  evidence  on  this  subject.  I  gladly  avail  myself  of 
the  following  observations  by  Gross,  on  this  subject : — 

"  Carcinoma  is  sometimes  hereditary  ;  not,  however,  so  frequently 
as  is  generally  supposed.  Besides,  it  should  be  remembered  that 
there  is  a  difference,  and  that  a  very  wide  one,  between  the  trans- 
missibility  of  this  disease  from  the  parent  to  the  offspring,  and  its 
co-existence,  or  successive  development,  in  different  members  of 
the  same  family.  The  latter  occurrence,  although  also  very  infre- 
quent, is  much  more  common  than  the  former,  of  which  my  own 
experience  has  supplied  me  with  only  a  few  examples.  Lately,  I  saw 
a  lady  with  a  well-marked  cancer  of  the  mammary  gland,  whose 
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mother  and  maternal  aunt  had  died  ' of  the  same  disease.  In  the 
summer  of  1850,  I  prescribed  for  an  aged  female  with  a  cancer  of 
the  lip,  whose  mother  had  perished  from  cancer  of  the  breast,  and  the 
father  from  cancer  of  the  tongue.  But  the  most  remarkable  and  in- 
structive instance  of  this  kind,  probably,  upon  record,  is  that  related 
by  Dr.  Warren,  in  his  work  on  Tumours.  A  man  died  of  cancer  of 
the  lip  ;  his  son  had  a  similar  disease  in  the  breast,  from  which,  after 
having  undergone  an  operation  at  the  age  of  sixty,  he  finally  lost  his 
life.  Two  of  his  sisters  had  cancer  of  the  mammary  gland ;  they 
were  operated  upon,  but  ultimately  died  from  a  relapse  of  the  malady. 
A  daughter  of  one  of  the  ladies  had  a  cancer  of  the  breast,  which 
was  removed  at  an  early  period  ;  she  recovered,  but  perished  Rome 
years  after  from  disease  of  the  uterus.  A  daughter  of  the  gentleman 
had  a  cancer  of  the  breast,  and  there  was  reason  to  believe  that  other 
members  of  the  family  were  affected  by  the  same  malady. 

"  A  case,  almost  equally  remarkable,  of  this  hereditary  tendency 
to  cancer,  has  been  communicated  to  me  by  Dr.  J.  M.  Warren.  In 
this  instance,  a  man  who  died  of  cancer  of  the  penis,  lost  his  father, 
grandfather,  and  great-grandfather,  from  the  same  disease. 

"  M  ore  frequently,  as  has  been  already  stated,  the  disease  occurs, 
either  simultaneously  or  successively,  in  several  members  of  the  same 
family.  My  own  practice  has  afforded  me  a  number  of  instances  of  the 
kind,  and  there  is  not  a  writer  on  carcinoma  that  does  not  narrate 
examples  of  it.  In  one  remarkable  case,  four  out  of  six  members  of 
one  family  have  died  of  the  disease  ;  one  from  cancer  of  the  uterus ; 
another  from  cancer  of  the  mammary  glands  ;  a  third  from  a  malig- 
nant polyp  of  the  nose;  and  the  fourth  from  carcinoma  of  the 
thoracic  viscera.  Professor  Gibson  gives  an  instance  of  cancer  of 
the  breast  in  four  sisters." 

When  exudation  of  liquor  sanguinis  has  taken  place,  and  has  become 
coagulated,  it  presents,  at  the  earliest  period  at  which  it  has  been 
examined,  a  finely  molecular  and  granular  appearance.  This  substance 
constitutes  a  blastema,  in  which  the  cancer  cells  arise.  The  change  of 
the  exudation  into  cancer  is  believed  to  depend  on  the  constitution  or 
inherent  composition  of  the  exudation,  which  constitution  is  deter- 
mined by  that  of  the  blood.  Fibrous  tissue,  cancer  cells,  and  nuclei 
having  been  produced,  the  cancer  cells  propagate  themselves,  the  old 
cell- walls  give  way,  liberating  the  young  cells  or  nuclei,  which  in  their 
turn  give  rise  to  othex-s.  Fresh  materials  for  assimilation  are  afforded 
to  the  tumour  by  exudation  from  new  vessels  developed  in  it  j  although 
just  at  the  commencement  of  the  disease,  the  exudation  which  con- 
stitutes the  blastema  takes  place  from  the  old  vessels.  The  tumour 
thus  possesses  the  property  of  growth  and  reproduction,  and  in  that 
respect  cancer  differs  from  tubercle,  which  can  only  increase  by  fresh 
exudation,  and  new  development  of  tubercular  matter  in  the  exuda- 
tion, as  tubercle  does  not  contain  nucleated  or  reproductive  cells. 
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Degenerations. — There  seems  reason  to  believe  that  a  cancerous 
tumour,  after  passing  through  its  usual  stage  of  growth,  may  degene- 
rate, or  be  transformed  into  fibrous  cicatrix,  by  the  absorption  of  its 
softer  parts  and  the  contraction  of  its  fibrous  stroma  ;  or  into  a  fatty 
mass,  by  the  deposition  of  fat  granules  between  the  cell-walls  and  the 
nuclei,  rendering  the  cancer  cells  abortive ;  or  into  a  calcareous  con- 
cretion, by  the  absorption  of  the  animal  matter  and  the  accumulation 
of  the  earthy  salts  of  the  exudation.  But  although  these  different 
forms  of  degeneration  may  have  taken  place  in  a  very  small  number 
of  instances,  they  are  of  so  extremely  rare  occurrence,  that  no  one 
thinks  of  looking  for  a  spontaneous  cure  of  cancer  ;  on  the  contrary,  it 
is  found  that  the  nature  of  the  disease  is  to  progress,  and  to  conduct 
to  death  in  some  of  the  ways  already  mentioned. 

The  various  forms  of  carcinoma  appear  to  differ  from  each  other 
principally  in  density,  but  to  have  all  the  same  origin,  the  same  pro- 
gress, and  the  same  result. 

Treatment. — No  medicine  as  yet  known  has  any  efficacy  either  in 
arresting  the  progress  of  a  cancerous  growth,  or  in  altering  the  dyscrasia 
on  which  it  depends ;  and  therefore,  any  remedies  given  internally  must 
be  considered  merely  palliative.  But  it  is  nevertheless  true,  that,  by  a 
properly  regulated  diet,  by  due  attention  to  the  state  of  the  various 
emunctories,  and  by  the  judicious  administration  of  anodyne 
medicines,  the  surgeon  can  render  the  patient's  condition  less  un- 
comfortable than  it  would  otherwise  be,  and  perhaps,  to  a  small 
extent,  ward  off  the  fatal  exhausting  influence  of  prolonged  pain,  by 
affording  temporary  relief  from  suffering,  when  it  is  unusually  severe. 

We  may  therefore  divide  the  treatment  of  cancer  into  the  consti- 
tutional and  the  local,  considering  the  former  merely  palliative  ;  and 
comprehending  under  the  latter,  first,  the  means  which  have  been 
proposed  to  retard  the  progress  of  a  cancerous  growth,  and  secondly, 
those  employed  for  its  removal. 

Constitutional  Treatment. — The-  diet  of  cancerous  subjects  should 
be  nutritious,  but  light,  easy  of  digestion,  and,  as  long  as  the  patient's 
strength  continues  good,  very  unstimulating.  At  the  same  time  that 
proper  care  is  taken  as  to  the  diet,  due  attention  must  be  paid  to  keep 
the  various  emunctories  freely  open.  An  excellent  authority  re- 
marks :— "  Considering  that,  for  the  most  part,  the  constitutional 
change  is  connected  with  excess  of  nutrition,  and  in  this  respect  is 
altogether  opposed  to  what  we  observe  in  cases  of  scrofula  and  tu- 
bercle, we  may  infer  that  lowering  the  nutritive  processes  while  we 
yet  allow  the  general  tissues  to  be  supported,  should  be  the  rule  of 
practice." 

When  the  patient's  sufferings  are  severe,  and  his  proper  rest  inter- 
fered with,  anodynes  and  hypnotics,  such  as  opium  and  hyoscyamus, 
must  be  had  recourse  to  ■  and  when  his  strength  is  much  exhausted 
from  prolonged  pain,  nutrients  and  stimulants  must  be  freely  ad- 
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ministered  to  support  the  flagging  powers,  and  nightly  rest  be  ob- 
tained by  opium  or  any  medicine  of  the  same  class. 

Local  Treatment. — First  :  Means  to  retard  the  progress  of  growth. 

It  is  the  experience  of  all  practical  men  that  the  greater  the  excite- 
ment or  irritation  near  a  cancerous  growth,  the  more  speedily  does 
the  tumour  grow  ;  and  hence  a  rule  of  practice  based  on  this  experi- 
ence is,  to  avoid  all  unnecessary  irritation  near  the  cancer,  whether 
by  counter-irritants  or  in  any  other  way;  and  should  any  excitement 
arise  independent  of  our  treatment,  to  attempt  its  reduction  as  speedily 
as  possible.  To  relieve  pain,  and  to  maintain  the  integument  entire 
as  long  as  possible,  belladonna  or  other  sedative  plasters  have  been 
recommended. 

As  heat,  moisture,  and  room  for  expansion  are  three  conditions 
most  favourable-  for  cell-growth  in  animals  and  vegetables,  it  has 
been  proposed  to  retard  the  progress  of  a  canceroiis  growth  by  sub- 
jecting it  to  conditions  the  opposite  of  these ;  namely,  by  freezing  it 
by  the  application  of  ice,  preserving  the  surface  and  surrounding 
tissues  as  dry  as  possible,  and  steadily  maintaining  carefully  gradu- 
ated pressure.  The  freezing  plan  has  lately  been  recommended  by 
Dr.  James  Arnot,  and  the  method  of  graduated  pressure  has  been  in- 
stituted by  Dr.  Niel  Arnot,  both  of  which  authorities  speak  favourably 
of  the  results  obtained.  They  are  suited  only  for  cancers  of  external 
parts,  and  I  have  not  in  my  own  experience  seen  any  such  results 
from  their  use  as  would  warrant  me  to  pronounce  favourably  on  their 
adoption. 

Second  :  Methods  of  removal. 

The  principal  methods  resorted  to  for  the  removal  of  cancerous 
growths  are  : — The  simple  application  of  caustics  ;  the  use  of  caustics 
combined  with  the  practice  of  incisions;  excision  by  the  knife; 
strangulation  by  ligature  ;  and  removal  by  the  ecraseur. 

The  first-mentioned  plan  is  of  great  antiquity,  and  easily  employed. 
As  escharotics,  the  following  substances  have  all  been  used — the  con- 
centrated mineral  acids,  as  the  sulphuric  and  the  nitric  ;  the  caustic 
alkalies,  specially  lime  and  potash  ;  arsenic  and  various  mineral  salts, 
more  especially  the  chloride  of  zinc. 

The  great  objections  to  the  use  of  these  substances  are  the  severity 
and  the  duration  of  the  pain  they  occasion,  and  the  frequency  with 
which  they  must  be  repeated  before  the  deepest  layers  of  the  tumours 
can  be  reached. 

Of  late  years  the  chloride  of  zinc  has  been  much  used  in  the  treat- 
ment of  some  cancerous  affections  ;  and  there  can  be  no  doubt  that, 
in  some  instances,  it  is  an  admirable  application,  and  that  its  use 
accomplishes  all  that  can  be  desired.  Formerly  it  was  made  into  a 
paste,  by  the  addition  of  a  very  small  quantity  of  water  to  render  it 
liquid,  and  of  as  much  flour  as  might  be  necessary  to  give  it  consistency; 
but  now  the  chloride  of  zinc  can  be  obtained  in  the  form  of  pencil,  like 
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nitrate  of  silver  and  caustic  potash ;  and  in  that  form  it  is  very  con- 
venient for  use.  After  the  application  of  the  chloride  of  zinc,  poultices 
must  be  applied  to  promote  the  separation  of  the  slough,  and  the 
part  afterwards  treated  as  the  common  principles  of  surgery  suggest. 

The  cases  for  which  this  method  of  treatment  is  suitable,  are  those 
in  which  the  disease  presents  a  considerable  extent  of  surface  com- 
pared with  its  depth — cases  in  which,  though  removal  is  desirable,  ex- 
cision would,  from  some  circumstance,  be  hazardous ;  and  cases  of 
comparatively  superficial  cancerous  or  cancroid  affections  in  patients 
who  will  not  submit  to  operation.  The  use  of  this  escharotic  has 
been  justly  regarded  as  a  valuable  addition  to  the  resources  of  the 
practical  surgeon,  and  for  my  own  part  I  prefer  it  to  any  other 
for  the  destruction  of  a  cancerous  tumour. 

In  cases  where,  the  use  of  caustics  has  been  deemed  advisable,  the 
practice  has  recently  been  proposed,  and  in  many  instances  adopted, 
of  making  carefully  graduated  incisions  from  time  to  time  throughout 
the  cancerous  mass,  in  order  to  facilitate  the  penetration  of  the  entire 
depth  by  the  caustic  appliances,  and  their  pervading  the  whole  of  the 
morbid  mass. 

The  method  of  removing  cancerous  growths  most  frequently 
adopted  in  this  country,  is  excision.  Interference  by  the  knife  is 
warrantable  in  cases  where  the  tumour  is  soUtary,  and  circumscribed, 
and  where  the  lymphatic  glands  have  not  been  secondarily  affected, 
as  well  as  in  other  conditions  to  be  afterwards  described. 

When  there  are  more  tumours  than  one,  when  the  cancerous 
cachexy  is  strongly  marked,  and  when  the  whole  of  the  diseased  part, 
together  with  some  of  the  surrounding  tissue,  cannot  be  removed,  or 
when  the  period  of  lymphatic  invasion  has  arrived,  the  surgeon  should 
then  restrict  his  interference  to  endeavours  to  palliate  the  disease 
which  he  cannot  cure,  and  to  diminish  the  urgency  of  distressing 
symptoms  as  they  occur. 

When  it  is  considered  judicious  to  use  the  knife  in  removing  a 
cancerous  growth  affecting  only  part  of  an  organ,  the  whole  of  the  organ 
must  be  removed.  In  all  cases,  not  only  the  whole  of  the  tumour  itself 
must  be  removed,  but  also  a  considerable  portion  of  the  surrounding 
tissue,  lest  cancer  cells  should  have  been  infiltrated  in  the  apparently 
healthy  tissue  :  these,  if  allowed  to  remain,  would  ensure  a  return  of 
the  disease.  In  every  instance,  therefore,  the  surrounding  tissue 
should  be  removed  to  a  considerable  extent  along  with  the  tumour  ; 
for,  although  it  must  be  allowed  that  in  very  many  cases,  even  with 
this  precaution,  the  disease  does  return  ;  without  it,  its  return  may  be 
said  to  be  a  certainty. 

It  is  equally  important  to  resort  to  early  excision,  before  the  lym- 
phatics have  been  invaded.  Operative  interference  after  the  occurrence 
of  lymphatic  invasion  could  only  bring  discredit  upon  surgery,  by 
subjecting  the  patient  to  a  useless  operation,  followed  by  a  return  of 
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the  tumour  ;  and,  in  all  probability,  in  a  form  marked  by  increased 
rapidity  of  growth.  The  proper  proceeding  may,  therefore,  be  said  to 
consist  in  early  and  free  excision. 

Epithelial  cancerous  growths  are  sometimes  so  situated  that  they 
cannot  be  completely  removed  by  the  knife ;  and  at  other  times,  they 
are  in  parts  where  excision  by  the  knife  would  occasion  hemorrhage, 
which  it  would  be  most  difficult  and  perhaps  impossible  to  control. 
In  such  cases  ligature  may  be  used  as  a  safe  and  effectual  means 
of  removal.  The  ligatures  should  be  of  strong  cord,  and  applied  so  as 
effectually  to  strangle  the  part.  Disadvantages  of  the  ligature  are  the 
slowness  with  which  separation  of  the  sloughs  takes  place,  and  the 
annoying  fcetor  and  discharge  which  accompany  that  process. 

A  more  speedy  removal  of  the  cancerous  mass  may  be  effected  by 
the  ecraseur,  an  instalment  invented  by  M.  Chassaignac,  and  consist- 
ing of  a  loop  of  steel  chain  which  is  passed  round  the  tumour,  and  is 
attached  to  a  stem,  by  moving  the  handle  of  which  it  may  be  tightened 
to  any  amount.  The  diseased  mass  is  quickly  removed  by  this 
instrument,  and  the  wound  which  results  from  its  use,  is  usually 
small  and  easily  managed. 

The  question  now  occurs,  Does  the  excision  of  the  tumour  retard 
the  fatal  termination  of  the  disease  ?  The  answer  to  this  question 
varies  according  as  the  cancer  is  of  the  scirrhous,  medullary,  or  epi- 
thelial form,  and  may  best  be  answered  by  stating,  first,  the 
average  duration  of  life  from  the  first  observation  of  the  disease,  in 
cases  of  each  variety  which  have  been  allowed  to  run  their  own  course; 
.and  then  giving  the  average  duration  from  the  first  observation  of  the 
disease,  in  those  cases  where  operative  interference  has  been  resorted 
to.  The  observations  of  Lebert  and  Paget  on  this  subject  are 
extremely  valuable. 

It  would  appear  that  in  the  scirrhous  variety  of  cancer,  the  average 
duration  of  life,  when  the  disease  is  not  interfered  with,  is  a  little  more 
than  49  months  ;  and  that  the  removal  of  the  local  disease  makes  no 
material  difference  in  the  average  duration  of  life.     Thus  Paget 
found  that  in  66  cases  tabulated  without  selection,  the  average  dura- 
tion from  the  first  observation  of  the  disease  was  something  more 
than  49  months  ;  and  iu  47  cases  in  which  the  cancer  was  once  or 
more  frequently  removed,  the  average  duration  of  life  was  again 
something  more  than  49  months.    Sometimes,  however,  the  course 
of  this  form  of  the  disease  is  much  more  rapid ;  and  from  Paget 's 
observations,  there  is  reason  to  believe  that  the  course  of  the  more 
rapid  cases  of  the  scirrhous  variety  of  cancer  is  somewhat  retarded  by 
operation ;  for  out  of  a  certain  number  of  tabulated  cases,  where 
death  took  place  within  two  years,  36  per  cent,  were  of  those  in  whom 
the  disease  was  allowed  to  run  its  course,  and  only  24  per  cent,  of 
those  from  whom  the  disease  was  once  or  more  frequently  removed. 
In  medullary  cancer  the  average  duration  of  life  from  the  first 
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observation  of  the  disease,  is  scarcely  more  than  one  year  where  no 
operation  has  been  performed  ;  whereas  the  average  duration  of  life 
of  those  patients,  in  whom  the  primary  affection  has  been  removed, 
is  about  34  months,  showing  that  the  effect  of  removing  medullary 
cancers  is  an  increased  average  duration  of  life. 

The  average  duration  of  life  as  ascertained  from  38  cases  of 
epithelial  cancer  is,  according  to  Paget,  44  months ;  but  he  states 
that  he  believes  the  true  average  to  be  a  little  above  this,  probably 
about  4  years.  In  30  cases  collected  by  the  last-mentioned  authority 
12  were  not  subjected  to  an  operation ;  the  remaining  18  were.  The 
average  duration  of  life  in  the  former  was  38 '6  months  and  in  the 
latter  39*3  months. 

Therefore,  a  very  trivial  prolongation  of  life  generally  follows  the 
removal  of  epithelial  cancers  ;  but  still,  in  some  cases,  patients  live  a 
long  time,  and  in  a  very  few  instances  permanently  recover  from  the 
disease,  after  operation. 

The  average  duration  of  life  in  cases  of  melanotic  cancer  is  pretty 
nearly  the  same  as  in  cases  of  the  medullary  variety  ;  and  the  rate  of 
progress  of  the  colloid  cancer  is,  according  to  Lebert,  rather  slower 
than  that  of  the  medullary. 

Another  interesting  question  in  the  history  of  cancer  is,  At  what 
periods  after  operation  do  recurrences  of  the  disease  take  place  1 

In  74  cases  collected  by  Lebert  and  Paget,*  the  following  were  the 
periods  of  recurrence  after  operation  : — 
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In  38  cases  of  medullary  cancer  Paget  found  the  average  period  of 
recurrence  to  be  seven  months ;  and  among  27  cases  of  epithelial 
cancer  the  periods  of  recurrence  ranged  from  one  to  twelve  months, 
and  were,  on  the  average,  six  months  after  the  date  of  the  operation. 

The  periods  of  recurrence  of  melanotic  tumours  are  very  nearly  the 
same  as  those  of  the  medullary  variety. 

The  removal  of  a  cancerous  tumour  incurs  a  certain  amount  of 
risk,  from  the  consequences  of  the  operation  itself.  In  the  case  of 
the  breast,  Paget  states  that  "in  235  operations  for  the  removal  of 
cancerous  and  other  diseased  breasts,  I  find  23  deaths  ;  and  probably 
this  mortality  of  10  per  cent,  is  not  too  high  an  estimate,  at  least,  ' 
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*  See  Paget,  vol.  ii.  p.  347. 
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hospital  practice."  My  own  impression  is,  that  this  is  rather  too 
high  an  estimate  of  the  mortality  from  the  consequences  of  the 
operation  itself.  In  51  cases  of  removal  of  the  breast,  in  hospital 
and  private  practice,  I  have  seen  but  2  deaths,  and  they  were  both 
from  erysipelas  ;  but  the  number  of  cases  I  have  had  under  my  own 
observation  I  am  aware  is  too  small  to  furnish  sufficiently  valuable 
information  on  this  point. 

Seeing  the  impressions  at  present  entertained  regarding  the  ordi- 
nary duration  of  life  in  the  different  varieties  of  cancer,  when  al- 
lowed to  run  their  course,  and  when  the  disease  has  been  removed, 
and  considering  that  an  operation  is  itself  attended  with  a  certain 
amount  of  risk,  important  questions  for  consideration  are— In  what 
circumstances  is  an  operation  justifiable  and  proper,  with  the  hope 
of  adding  to  the  duration  or  happiness  of  life  1    In  what  circum- 
stances is  an  operation  clearly  unadvisable  ?    And  in  what  cases  is 
its  propriety  doubtful  1    In  the  hope  of  adding  to  the  duration  of 
life,  it  may  be  performed  in  cases  of  acute  hard  cancer,  and  also  in 
cancers  where  the  local  disease  is  destroying  life  by  pain,  profuse 
discharge,  or  mental  anxiety,  provided  the  disease  be  solitary,  and 
unattended  by  cachexia.    In  cases  of  medullary  cancer,  when  solitary 
and  unattended  with  such  cachexia  as  to  render  an  operation  hazard- 
ous, it  may  be  performed  with  the  hope  of  adding  two  years  or  more 
to  the  duration  of  life.    And  in  epitheHal  cancer,  when  superficial 
in  the  lip  ;  in  soot  cancer,  not  very  rapid  in  its  progress ;  and, 
especially  in  epithelial  cancer  of  the  lower  extremities,  after  injury, 
and  for  which  amputation  is  performed,  there  is  reason  to  believe 
that  life  will  be  prolonged  by  removal  of  the  local  disease.    In  the 
above-mentioned  states  an  operation  may  be  recommended  with  the 
double  object  of  adding  to  the  duration,  and  increasing  the  happi- 
ness of  life ;  but  when  we  cannot  indulge  the  hope  of  prolonging 
life,  we  are  justified  in  advising  an  operation  for  the  purpose  of  in- 
creasing the  patient's  happiness,  in  cases  where  it  is  not  probable 
that  the  operation  itself  would  shorten  it.    The  patient  is  for  the 
time  freed  from  pain  and  from  mental  anxiety,  and  lives  in  hope, 
and  in  great  comparative  comfort ;  and  when  the  disease  does  return, 
the  suffering  caused  by  the  recurrent  is  less  than  that  of  the  primary 
disease,  when  allowed  to  run  its  course  without  interference ;  and, 
besides,  the  patient  has  the  comfort  of  knowing,  when  the  disease  is 
no  longer  capable  of  being  removed,  that  all  was  done  that  could  be 
done  to  retard  its  progress,  and  delay  its  fatal  issue.    The  principal 
conditions  which  render  an  operation  unadvisable,  are — The  constitu- 
tional cachexia  being  strongly  marked,  or  disproportionate  to  the 
extent  of  the  local  disease  ;  debility ;  intemperate  habits ;  granular 
disease  of  the  kidneys  ;  or  any  state  of  the  general  health  rendering 
the  patient  an  unfit  subject  for  a  surgical  operation ;  the  existence 
of  cancer  in  an  internal  organ ;  chronic  cancer,  especially  in  old  per- 
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sons  j  cancer  so  situated  as  to  make  perilous  extent  of  excision  neces- 
sary for  its  complete  removal,  along  with  a  portion  of  uncontaminated 
tissue-lymphatic  invasion  j  and  epithelial  cancer  of  the  tongue,  or  other 
organs  within  the  mouth.  In  all  these  states,  and  in  all  cases  where 
the  disease  is  destroying  life  more  by  cachexia  or  constitutional 
symptoms,  than  by  the  local  affection,  we  are  justified  in  withhold- 
ing an  operation.  An  operation  is  of  doubtful  propriety  where  the 
skin  is  extensively  ulcerated,  not  that  ulceration  of  the  skin  to  a 
certain  extent,  other  things  being  favourable,  renders  an  operation 
inexpedient  ;  where  the  neighbouring  glands  are  so  enlarged  as  to 
make  it  a  matter  of  uncertainty,  as  to  whether  or  not  the  whole  of 
the  contaminated,  along  with  some  surroxxnding  healthy  tissue,  can 
with  safety  be  removed ;  where  the  skin  is  extensively  infiltrated  ; 
and  where  there  is  reason  to  fear  that  an  operation  would  perma- 
nently weaken  the  patient,  which  would  accelerate  the  progress  of 
the  constitutional  disease. 

Such  as  already  stated  are  the  slight  varieties  in  the  brief  duration 
of  the  lives  of  patients  affected  with  carcinoma,  when  the  disease  has 
been  allowed  to  run  its  course,  and  when  removed  by  operation  ;  and, 
sooner  or  later  such  the  uniform  fatal  result  : — a  history,  progress,  and 
result,  in  accordance  with  the  experience  of  all  surgeons,  which  ex- 
perience establishes  the  fact  that,  with  a  few  very  rare  exceptions, 
all  persons  operated  upon  for  cancer  die  usually  within  a  limited  period 
from  recurrence  of  the  disease.    Sir  B.  Brodie  states,  as  the  result  of 
his  experience,  that  it  usually  proves  fatal  in  two  or  three  years 
after  the  operation  ;  and  Sir  A.  Cooper  found  that  in  only  nine  or 
ten  cases  out  of  a  hundred  did  the  disease  not  return  in  three  years. 
Some  startling  exceptions  to  the  usual  rule  of  progress  are  occa- 
sionally met  with,  to  some  of  which  we  may  refer.    Paget  alludes  to 
some  cases  in  which  life  was  ended  in  four  months,  and  some  in 
which  it  was  prolonged  for  twenty-four  years.    Gross,  of  America, 
mentions  the  case  of  a  lad,  a  patient  of  Professor  Post,  in  the  New 
York  Hospital,  who  had  a  large  encephaloid  tumor  upon  the  scapula, 
from  which  he  died  in  eight  weeks  from  the  period  of  its  first  ap- 
pearance ;  and  he  refers  to  a  lady,  who  was  a  patient  of  his  own,  in 
whom  the  disease  had  been  regularly  progressing  for  twenty  years, 
and  who  had  at  one  time  been  a  patient  of  Sir  A.  Cooper.  Yelpeau 
states  that  he  has  removed  cancerous  tumours  from  patients  in  whom 
j  no  return  has  taken  place  in  12,  15,  or  20  years  after  extirpation.  Sir 
B.  Brodie,  writing  on  this  subject  in  1846,  states  that — "  So  long 
ago  as  1832,  I  removed  a  breast  affected  with  a  scirrhous  tumour, 
and  the  lady  is  still  in  good  health — at  least  she  was  so  last  year ; 
since  the  operation  she  has  married  and  had  children.    Last  year  I 
was  called  to  see  a  lady  on  account  of  another  complaint,  on  whom  I 
performed  the  operation  thirteen  years  ago,  and  found  that  she  con- 
tinued free  from  the  old  disease  ;  and  very  lately  I  have  heard  of 
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another  lady,  whose  scirrhous  bi'east  I  removed  six  years  ago,  and 
who  continues  well."  Two  remarkable  cases  have  occurred  in  my 
own  experience.  Sixteen  years  ago  I  removed  a  scirrhous  breast 
from  one  lady,  who  continues  perfectly  free  from  any  return  of  the 
disease  ;  and  thirteen  years  ago  I  performed  the  operation  on  another 
lady,  who  still  continues  well.  The  number  of  cases,  however,  in 
which  the  patient  survives  the  operation  for  a  longer  period  than  the 
average  duration  is  so  small,  as  not  to  justify  the  grounding  of  any 
hope  on  them,  or  allowing  them  to  influence  the  decision  as  to  the 
proceeding  to  be  advised  in  any  single  case. 
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CHAPTER  IV. 
ERYTHEMA  AND  ERYSIPELAS. 
ERYTHEMA. 

In  this  chapter  it  is  proposed  to  give  a  brief  but  comprehensive  ac- 
count of  the  doctrines  of  Erythema  and  Erysipelas.  To  render  the 
description  more  clear,  we  shall  refer  to  the  different  varieties  of 
those  affections,  stating  their  symptoms  and  causes,  together  with 
the  circumstances  under  which  they  are  usually  met  with,  and  their 
treatment. 

Erythema — from  ipvdrjfia,  redness — is  a  term  to  which  all  writers 
have  not  been  careful  to  affix  the  same  signification.  Hippocrates 
used  it  to  denote  any  kind  of  morbid  redness  of  the  skin ;  at  a  sub- 
sequent period  Celsus,  and  still  later  Galen,  substituted  the  term 
erysipelas  for  erythema  :  and  this  has,  no  doubt,  occasioned  part  of  the 
confusion  which  has  arisen  in  the  use  of  the  term  ;  some  employing 
it  as  synonymous  with  idiopathic  erysipelas,  others  as  designating  the 
slightest  grade  of  erysipelas ;  while  there  are  those  who,  as  J.  P. 
Frank,  and  J.  Frank,  have  applied  it  to  several  affections  of  a  chronic 
kind,  perfectly  distinct  from  those  to  which  it  has  been  given  by  recent 
British  and  French  pathologists. 

Erythema,  in  the  sense  in  which  the  term  is  generally  employed 
in  this  country,  may  be  defined  to  be  a  superficial  redness  of  the 
skin,  disappearing  momentarily  on  pressure  ;  usually  of  an  acute 
character,  and  not  infectious  ;  attended  with  a  burning  pain,  tender- 
ness, and  dryness  of  the  part ;  and  generally  unaccompanied  with  vesi- 
cation, or  with  swelling  beyond  a  slight  and  barely  perceptible  degree. 
On  the  subsidence  of  the  inflammation  the  part  is  covered  with  scales, 
in  consequence  of  desquamation  of  the  cuticle. 

The  idiopathic,  or  primary,  or  local,  form  generally  proceeds  from 
some  topical  irritation,  as  friction,  attrition  of  contiguous  surfaces, 
pressure,  irritation  caused  by  morbid  secretions,  by  vicissitudes  of  tem- 
perature, by  chemical  or  mechanical  irritants,  or  by  stings  of  insects. 
Even  this  form  of  erythema,  although  caused  by  topical  irritation,  ia 
favoured  by,  and  almost  always  more  or  less  associated  with,  disorder 
of  the  digestive,  excreting,  or  eliminating  organs.  The  increased 
action  very  rarely  rises  beyond  the  grade  of  active  congestion ;  and 
the  slight  form  of  the  local  affection,  its  non-extension  to  the  cellular 
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tissue  under  the  skin,  and  the  very  limited  amount  of  constitutional 
disturbance,  sufficiently  distinguish  erythema  from  erysipelas. 

In  this  form  the  proper  local  treatment  consists  in  the  removal  of 
the  cause  of  irritation,  rest,  an  attitude  favourable  to  venous  return, 
and  fomentations  ;  and  should  these  prove  insufficient,  in  pencilling 
over  the  part  with  a  strong  solution  of  the  nitrate  of  silver.  Rest, 
restriction  of  diet,  and  a  few  gentle  alterative  aperients,  constitute 
the  general  treatment  j  and  for  preventing  the  return  of  the  disease, 
the  most  important  precautions  are,  to  avoid  exciting  causes  of  the 
affection,  and  to  use  proper  means  for  regulating  the  functions  of  the 
stomach,  the  liver,  and  the  skin. 

The  sympathetic  erythema  of  Bayer  may  be  said  to  comprehend 
the  different  varieties  enumerated  by  Willan  and  Bateman.  These 
are  the  six  following  : — erythema  fugax,  which  appears  upon  the 
breast,  arms,  and  face,  in  cases  of  bilious  diarrhoea,  in  certain  affec- 
tions of  the  alimentary  organs,  and  in  various  febrile  disorders  : 
erythema  Iceve,  which  is  most  frequently  met  with  as  an  accompani- 
ment to  anasarca  or  cedematous  swellings,  but  occasionally  attends 
the  catamenia  in  weak  and  irritable  females,  and  is  sometimes  symp- 
tomatic of  disorder  of  the  digestive  system  :  erythema  marginatum, 
which,  deriving  its  name  from  being  bounded  on  one  side  by  a  hard 
elevated  border,  occurs  chiefly  in  old  persons  in  the  progress  of  some 
internal  disorders,  and  is  always  regarded  as  an  unfavourable  symp- 
tom :  erytliema  papulatum,  sometimes  attended  with  general  dis- 
turbance of  a  slight  nature,  but  frequently  with  anorexia  and  much 
prostration  of  strength  :  erythema  tuberculatum,  a  very  rare  variety 
attended  with  great  languor,  irritability,  and  restlessness,  and  suc- 
ceeded by  hectic — which  Bateman  never  met  with,  and  of  which 
Willan  saw  only  three  examples :  and  erythema  nodosum,  which 
shows  itself  in  vivid  patches  on  the  foreparts  of  the  legs,  mostly  in 
young  females  of  a  relaxed  constitution  ;  is  preceded  by  slight  febrile 
symptoms;  and  is  sometimes  connected  witb  the  approach  of  the 
catamenia. 

Bayer  mentions  another  variety  which  other  observers  have  over- 
looked— general  erythema.  A  case  came  under  my  notice  some  time 
ago,  which  I  believe  was  an  example  of  this  variety :  the  pulse 
was  rapid  and  feeble,  the  redness  pretty  general  over  the  body, 
prostration  of  strength  great,  the  tongue  dry,  and  the  bowels  very 
loose  ;  it  continued  nearly  a  week,  and  was  followed  by  desquamation. 

The  different  varieties  of  symptomatic  erythema  must  all  be  treated 
by  internal  or  constitutional  remedies,  and  according  to  indications 
furnished  by  the  internal  disorders  which  they  are  found  to  ac- 
company. 
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ERYSIPELAS. 

Names  and  Definition. — Erysipelas,  derived  from  tpvu>,  I  draw, 
and  TrAac,  adjoining,  so  named  from  its  tendency  to  spread  to  the 
adjoining  parts  of  the  skin,  may  be  denned  to  be,  inflammation  of  the 
skin  and  subjacent  cellular  tissue,  characterized  by  a  deep  red  tint,  by 
swelling  of  the  parts  affected,  and  by  a  remarkable  tendency  to  spread 
by  continuity.  It  is  also  called  the  Rose,  from  the  colour  of  the 
integument,  and  St.  Anthony's  Fire,  a  name  given  to  it  in  former 
ages  on  account  of  the  burning  heat  which  accompanies  it,  and  from 
the  superstitious  belief  that  St.  Anthony  had  special  power  to  heal 
this  kind  of  disease. 

Divisions. — The  varieties  of  erysipelas  have  been  very  differently 
divided  by  different  writers.  Some  have  proposed  a  division  accord- 
ing to  the  region  in  which  the  disease  appears: — 1st,  Erysipelas  of 
the  face  and  head ;  2nd,  Erysipelas  .of  the  trunk ;  and  3rd,  Erysipelas 
of  the  extremities.  Burserius  suggested  a  division  according  to  the 
supposed  causes : — 1st,  Primary,  or  Idiopathic,  when  it  arises  from 
an  internal  disease  not  preceded  by  any  other ;  2nd,  Secondary,  or 
Symptomatic,  when  it  supervenes  on  another  disease  ;  and  3rd,  Acci- 
dental, when  excited  by  some  obvious  external  cause.  Biett  and 
Cazenave  divided  them  into  True  and  Phlegmonoid ;  Alibert  and 
Bayer  into  Simple,  Phlegmonous,  and  (Edematous.  The  division 
employed  by  Willau  and  Bateman  was  into  Phlegmonous,  (Edematous, 
Gangrenous,  and  Erratic;  and  that  by  Desault  into  Phlegmonous, 
Bilious,  and  Local.  We  shall  refer  to  the  following  varieties  : — 
1st,  Simple ;  2nd,  Phlegmonous ;  3rd,  (Edematous ;  4th,  Bilious ; 
5  th,  Erratic ;  and  6  th,  Periodic. 


SIMPLE  ERYSIPELAS. 

Sytnptoms. — Simple,  called  by  some"  authors  true  or  legitimate 
erysipelas,  is  characterized  by  the  following  symptoms : — Redness  of 
the  skin,  more  or  less  vivid,  occasionally  partaking  somewhat  of  a 
livid,  and  in  many  instances  of  a  yellow  tint ;  disappearing  under  the 
pressure  of  the  finger,  but  returning  on  its  removal;  and  defined  by 
a  distinct  elevated  margin,  which  irregularly  circumscribes  it ;  slight 
tumefaction,  never  acuminated  or  convex ;  and  pain  of  a  tensive, 
peculiar,  or  stinging  character,  accompanied  by  itching,  and  a  sense  of 
burning  diffused  over  the  whole  inflamed  surface.  For  three  or  four 
days  these  symptoms  continue  to  increase  in  intensity,  and  then  begin 
to  decrease,  remaining,  however,  in  some  degree  for  three  or  four  days 
longer.  When  the  inflammation  is  acute,  small  miliary  vesicles,  like 
those  of  eczema,  are  developed  on  the  inflamed  skin,  and  when  it  is 
very  intense,  bullae  or  phlycten.-e  often  appear  on  the  erysipelatous 
part.    These  bullae  may  be  isolated  or  confluent ;  they  burst  soon 
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after  their  appearance,,  most  frequently  about  the  fifth  or  sixth  day  of 
the  disease,  and  the  humour  they  emit  dries  on  the  skin,  forming 
flayescent  crusts,  which  afterwards  become  brown  or  blackish,  and 
ultimately  are  detached  along  with  the  epidermis,  which  falls  off  in 
scales. 

The  local  symptoms  usually  make  their  appearance  after  certain 
precursory  signs,  such  as  languor,  lassitude,  depression,  shiverings, 
general  uneasiness,  nausea,  and  very  frequently  other  manifest  symp- 
toms of  disturbance  of  the  functions  of  the  alimentary  canal.  The 
constitutional  symptoms  take  the  precedence  for  some  time  ;  then  the 
local  symptoms  appear,  and  afterwards  they  increase  and  decrease 
together.  It  has,  however,  been  correctly  remarked  by  careful 
observers,  that  the  local  disorder  is  by  no  means  invariably  in  the 
direct  ratio  of  the  severity  of  the  febrile  symptoms. 

Results. — The  most  frequent  and  most  favourable  result  of  this 
form  of  erysipelas  is  resolution  ;  slight  discoloration  and  thickening 
of  the  skin,  together  with  desquamation  of  the  epidermis,  remaining 
for  a  very  short  time,  and  then  disappearing.  In  the  mildest 
form  there  is  scarcely  any  desquamation,  but  in  more  acute  cases  it  is 
considerable,  and  slight  thickening  of  the  skin  and  discoloration 
remain  for  a  short  time ;  and  if  the  action  be  still  more  intense,  serous 
effusion  may  take  place,  both  on  the  external  surface  of  the  cutis, 
constituting  bulk-e  or  phlyctena?,  and  in  the  subcutaneous  cellular 
tissue  which  becomes  infiltrated.  By  the  absorption  of  the  fluid  in 
the  cellular  tissue,  and  the  bursting  and  desiccation  of  the  vesicles  on 
the  surface,  all  traces  of  the  disease  disappear.  At  a  certain  stage,  in 
•some  cases,  the  part  is  found  to  be  covered  over  with  dry  cuticle,  and 
in  others,  where  bullae  have  formed,  with  crusts.  Sometimes,  though 
very  rarely  in  this  form,  and  only  when  the  action  is  very  acute,  the 
inflammation  proceeds  to  the  extent  of  suppuration,  forming  abscesses ; 
the  matter  in  such  cases  being  surrounded  by  a  fibrous  cyst,  does  not 
constitute  diffuse  suppuration,  which  condition  is  met  with  in  a  more 
serious  variety  of  erysipelas.  Although  abscess  is  comparatively 
unusual,  as  an  immediate  result  of  this  simple  form  of  the  disease,  it 
is  by  no  means  uncommon  for  persons  of  a  feeble  and  irritable  con- 
stitution to  have  inflammation  excited  in  a  part  recently  the  subject 
of  erysipelas,  or  in  its  immediate  neighbourhood  ;  and  for  that  inflam- 
mation to  go  on  to  the  formation  of  abscess,  requiriug  very  early  and 
free  evacuation,  in  order  to  prevent  destruction  of  tissue. 

Sometimes  the  inflammation  suddenly  disappears,  and  presents 
itself  in  some  other  part  of  the  external  surface,  constituting  erratic 
or  ambulant  erysipelas  ;  and  sometimes,  although  more  rarely,  its 
sudden  disappearance  is  followed  by  asthenic  inflammation  of  some 
internal  part,  constituting  metastatic  erysipelas. 

Causes. — The  causes  of  erysipelas  are  various,  and  sometimes  very 
obscure.    The  chief  predisposing  causes  are  intemperate  living,  espe- 
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cially  in  regard  to  spirituous  liquors,  unwholesome  or  insufficient 
nourishment,  the  bilious  and  irritable  temperaments,  the  gouty  dia- 
thesis, previous  disease,  general  cachexia,  low  spirits,  anxiety,  the 
feeble,  plethoric,  and  leucophlegmatic  habits,  disordered  condition  of 
the  biliary  and  digestive  organs,  certain  seasons  of  the  year,  more 
especially  spring  and  autumn,  irritability  or  tenderness  of  the  skin, 
feeble  capillary  circulation,  previous  attack  of  the  disease  ;  and  in 
females,  derangement  of  the  uterine  function,  and  certain  periods  of 
life,  as  that  of  menstruation,  and  that  of  the  cessation  of  the  catame- 
nia.    Certain  diseased  states  of  the  blood  predispose,  in  a  remarkable 
degree,  to  the  supervention  and  the  severity  of  erysipelas.    This  is 
strikingly  exemplified  in  diabetes  and  in  granular  disease  of  the 
kidneys,  attended  by  albuminuria.     In  this  last-mentioned  state, 
erysipelas  may  occur  from  the  most  trivial  causes,  and  when  once  set 
up,  spreads  in  a  most  uncontrollable  manner,  giving  rise  to  exten- 
sive sloughing  and  suppuration  of  the  affected  tissues;  there  not  being 
sufficient  power  in  the  system  for  the  deposition  of  plastic  matter  and 
the  limitation  of  the  inflammation.    Of  the  many  exciting  causes 
some  act  locally,  as  wounds,  contusions,  trifling  injuries,  surgical 
operations,  abrasions  of  the  cuticle,  irritation  caused  by  morbid 
secretions,  or  by  leech-bites,  by  cold,  by  friction   of  clothes,  by 
acrid  or  irritating  substances  of  any  kind,  or  by  inflammation  of  the 
skin,  from  whatever  cause  proceeding.    Of  the  exciting  causes  which 
originate  in  the  system  itself,  and  of  those  which  act  on  the  system 
generally,  some  are  errors  in  diet,  violent  mental  emotions,  suppression 
of  accustomed  secretions  or  discharges,  living  in  an  unwholesome 
atmosphere,  more  especially  in  cold,  damp,  stagnant  situations,  atmo- 
spheric vicissitudes,  impure  air  from  the  crowding  together  of  patients 
in  hospitals,  contagion,  and  particular  conditions  of  the  air,  in  conse- 
quence of  which  it  occasionally  assumes  an  epidemic  character,  and  is 
in  such  circumstances  usually  very  severe  and  frequently  fatal. 

In  those  who  have  charge  of  the  sick,  few  thing  are  more  important 
to  be  constantly  kept  in  view,  than  that  erysipelas  and  other  diffuse 
inflammations  are  extremely  apt  to  be  induced  by  want  of  attention 
to  the  hygienic  conditions  that  should  surround  a  patient.  One  of  the . 
most  essential  conditions  for  the  welfare  of  the  patient  is,  "  to  keep 
the  air  he  breathes  as  pure  as  the  external  air,  without  chilling  him." 
Erysipelas,  fever,  dysentery,  diphtheria,  are  some  of  the  many  sorrowful 
fruits  of  impure  air ;  and  the  results  are  the  same  whether  the  foul 
air  be  caused  by  want  of  ventilation,  want  of  cleanliness,  the 
presence  of  articles  capable  of  giving  off  noxious  effluvia,  or  by  the 
admission  of  air  from  damp  situations,  or  from  localities  where  the 
air  is  loaded  with  impurities. 

Erysipelas  no  doubt  comes  on  in  many  instances  without  any 
obvious  cause,  but  that  it  often  spreads  by  means  of  contagion,  has 
been  proved  by  incontestable  evidence.    There  seems  also  to  be  good 
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ground  for  believing,  that  erysipelas  originating  in  some  common 
cause,  and  erysipelas  induced  by  local  causes,  may  spread  by  means  of 
contagion.  Most  of  the  French  authorities  deny  that  erysipelas  is 
transmissible  by  contagion ;  but  that  it  is  so,  facts  recorded  by  Wells, 
Stevenson,  Arnot,  Gibson,  and  Lawrence,  in  various  interesting 
papers  published  by  them  on  this  subject,  furnish  most  conclusive 
evidence,  and  set  this  question  at  rest.  Many  other  cautious  observers 
have  arrived  at  the  same  conclusions  as  the  authorities  I  have  men- 
tioned. Many  cases  adduced  by  Coupland,  Travers,  Nunneley,  and 
Bright  furnish  convincing  proof  of  the  contagious  character  of 
erysipelas. 

An  excellent  author  observes  :  — "  Erysipelas  may  not  only 
spread  from  patient  to  patient,  but  any  diffuse  inflammation,  as 
phlebitis,  inflammation  of  the  absorbents,  low  or  puerperal  peritonitis 
and  pyemia  may  give  rise  to  external  erysipelas,  and  in  its  turn  be 
occasioned  by  it — a  strong  argument  in  favour  of  the  allied  nature 
of  all  these  affections.  Then  again,  the  contact  of  dead  or  putrescent 
animal  matters  with  recent  wounds  may  occasion  it.  In  this  way  the 
disease  is  not  unfrequently  originated  in  hospitals  by  dressers  going 
direct  from  the  dead  house,  and  especially  from  the  examination  of 
the  bodies  of  those  who  have  died  of  diffuse  inflammation,  to  the  bed- 
side of  patients  without  taking  sufficient  care  to  wash  their  hands  or 
change  their  clothes.  For  this  reason  also  it  is  of  great  consequence 
that  the  same  instruments  be  not  used  for  practising  operations  on 
the  dead,  and  performing  them  on  the  living  body." 

PHLEGMONOUS  ERYSIPELAS. 

This  disease,  although  met  with  at  all  periods  of  life,  and  in  all 
parts  of  the  body,  is  much  more  commonly  found  in  young  and 
plethoric  than  in  elderly  persons,  and  more  frequently  in  the  ex- 
tremities than  in  the  other  regions  of  the  body.  This  is  a  very 
dangerous  form  of  the  disease,  especially  when  it  occurs  epidemically, 
or  from  infection.  Both  the  local  and  constitutional  symptoms  are 
severe ;  the  inflammation  not  only  has  its  seat  in  the  skin  and  sub- 
cutaneous cellular  tissue,  but  frequently  extends  also  to  the  deeper 
portions  of  cellular  tissue  between  the  muscles.  To  make  the  descrip- 
tion of  this  disease  more  clear,  we  shall  adopt  the  arrangement  of 
those  authors  who  divide  it  into  three  grades,  differing  from  each 
other  in  the  degree  of  their  intensity. 

In  the  first  grade,  after  rigors,  anxiety,  and  other  symptoms  of 
constitutional  disturbance,  soon  followed  by  stinging  pain,  tingling, 
redness,  and  a  feeling  of  heat  of  the  inflamed  part,  tumefaction  of 
rather  a  hard  character  takes  place,  occasioned  by  the  integument 
being  raised  up  by  swelling  of  the  subjacent  cellular  tissue.  After 
pressure  with  the  finger,  the  redness  returns  more  slowly  than  in  the 
simple  and  superficial  form  of  erysipelas.    If  about  the  fifth  day,  the 
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skin  is  observed  to  be  less  red  and  tense,  and  to  be  covered  with 
furfuraceous  scales,  and  the  subsidence  of  the  swelling  shows  that  the 
subcutaneous  cellular  tissue  is  beginning  to  regain  its  usual  state,  the 
phlegmonous  erysipelas  will  end  in  resolution.  But  if,  on  the  contrary, 
the  pain  at  this  stage  becomes  pulsatory,  suppuration  is  the  inevitable 
result,  the  matter  forming  into  an  abscess  of  healthy  character,  the 
opening  of  which  is  usually  followed  by  the  speedy  healing  of  the  part. 

In  the  second  grade,  both  the  constitutional  and  local  symptoms 
are  much  more  severe  ;  the  disease  occupies  a  large  extent ;  at  a 
variable  period,  but  generally  not  before  the  fifth  nor  after  the  ninth 
day,  purulent  collections  form  beneath  the  skin  or  between  the 
muscles,  and,  on  their  being  opened,  gangrenous  masses  of  the  cellular 
tissue  are  discharged  along  with  the  matter.  Often,  instead  of 
abscesses,  there  is  extensive  sero-purulent  infiltration  into  the  cellular 
tissue.  There  are  many  sources  of  danger  in  this  variety,  some  of 
which  are  great  irritability  of  the  stomach  and  bowels,  exhaustion 
from  diarrhoea  or  from  extensive  suppuration  and  disorganization  of 
the  cellular  tissue,  severe  nervous  symptoms,  contamination  of  the 
blood  from  absorption  of  the  morbid  secretion  of  the  affected  part,  or 
combinations  of  these  conditions. 

In  the  third  grade,  the  constitutional  and  local  symptoms  are  still 
more  intense  from  the  commencement;  the  skin  is  tense,  shining,  and 
of  a  dark  dusky  red,  and  only  retains,  for  an  instant,  the  impression 
made  by  the  finger;  the  swelling  is  diffused,  very  great,  and  intolerant 
of  pressure.  About  the  fifth  or  sixth  day,  the  skin  loses  its  sensi- 
bility, assumes  a  violet  tint,  and  becomes  flaccid  and  covered  over 
with  phlyctense  containing  a  reddish  serosity,  and,  soon  afterwards, 
sloughs  are  formed  along  with  ichorous  suppuration,  destruction,  and 
suppurating  boils  in  the  surrounding  cellular  tissue.  This  is  what 
some  authors  call  gangrenous  erysipelas.  In  the  most  favourable 
cases,  after  the  sloughs  are  detached,  the  subjacent  parts  take  on  a 
healthy  action,  and,  after  a  considerable  time,  the  part  granulates  and 
cicatrizes  :  but  most  frequently,  from  absorption  of  matter  or  inflam- 
mation of  veins,  or  some  affection  of  the  brain,  stomach,  or  bowels, 
the  patient  sinks,  the  precursor  of  death  being  the  symptoms  of  the 
worst  form  of  adynamic  fever. 

(EDEMATOUS  ERYSIPELAS. 

In  this  form  the  skin  is  smooth,  shining,  and  of  a  pale  red  colour, 
which,  in  some  instances,  inclines  somewhat  to  a  yellowish-brown  ; 
the  heat  and  pain  are  less  than  in  the  other  forms  ;  the  swelling  is 
considerable,  and  gradually  extends  ;  it  leaves  the  impression  of  the 
finger  as  in  anasarca,  and  from  this  circumstance  this  variety  has  re- 
ceived its  distinctive  appellation.  Vesication  is  less  common  than  in 
the  other  varieties,  and,  when  it  is  present,  the  vesicles  are  small  and 
numerous.    The  inflammation  is  of  a  sub-acute  character,  and  gives 
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rise  to  serous  effusion  ;  in  some  situations  it  is  apt  to  result  in  gan- 
grene, as  when  it  occurs  in  dropsical  limbs  from  excessive  distension 
or  when  punctures  have  been  made  to  allow  the  fluid  to  drain  off. 
To  diminish  the  risk  of  the  occurrence  of  gangrene,  in  such  circum- 
stances, some  have  judiciously  allowed  the  fluid  to  escape  by  numerous 
punctures  with  a  needle,  rather  than  by  incisions. 

This  form  of  erysipelas  is  in  degree  intermediate  between  the 
simple  and  phlegmonous,  and  most  commonly  presents  itself  in  per- 
sons of  a  debilitated  constitution,  and  very  frequently  in  those  who  are 
affected  with  dropsy,  or  have  a  tendency  to  it.  The  infiltrated  limbs 
of  dropsical  patients,  the  scrotum  in  men,  and  the  genitals  in  women, 
are  the  most  usual  seats  of  cedematous  erysipelas ;  and,  of  all  the  re- 
sults of  this  variety,  gangrene  is  the  one  most  to  be  dreaded,  and  is 
indicated  by  severe  pain,  and  a  red,  glossy  state  of  the  skin  passing 
into  a  leaden  or  lurid  hue. 

BILIOUS  ERYSIPELAS. 

Antecedent  disorder  of  the  digestive  and  assimilative  organs  is 
more  or  less  evident  in  all  the  forms  of  erysipelas  ;  but  in  this  form 
symptoms  of  bilious  derangement,  both  before  and  during  the  attack, 
constitute  the  most  prominent  features.  In  such  cases,  the  local 
symptoms  are  far  from  urgent  ;  the  redness  partakes  much  of  a 
yellowish  hue,  and  all  the  local  signs  indicate  but  a  slight  grade  of 
inflammatory  action.  The  constitutional  symptoms  also  exhibit  a 
very  moderate  degree  of  the  inflammatory  type  ;  the  principal  being 
nausea,  bilious  vomiting,  loathing  of  food,  thirst,  loaded  tongue,  a 
yellowish  tinge  of  the  body,  and  other  manifest  signs  of  disordered 
secretions  in  the  primte  vise. 

ERRATIC  ERYSIPELAS. 

The  peculiarities  of  this  form  are — that  it  invariably  presents  itself 
in  persons  of  a  feeble  or  debilitated  constitution  ;  that  the  constitu- 
tional symptoms  precede  and  attend  the  attack  ;  and  that  they  are 
much  more  of  the  asthenic  than  of  the  sthenic  character,  the 
symptoms  of  debility  usually  becoming  very  apparent ;  that  the 
local  symptoms  are  even  less  severe  than  is  usual  in  ordinary  cases  of 
simple  erysipelas  ;  that,  in  most  instances,  exfoliation  is  the  only 
effect  remaining ;  and  that  the  inflammation  spreads  from  one  part  to 
another  by  continuous  unbroken  extension,  the  circumference  of  the 
inflamed  part  being  always  distinct,  so  that  it  is  very  evident  where 
the  inflamed  and  unaffected  parts  of  the  skin  join  each  other. 

PERIODIC  ERYSIPELAS. 

The  peculiarity  of  this  form  is  not  merely  that  it  returns,  but  that 
ib  is  sometimes  strictly  periodical,  returning  more  frequently,  so  far 
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as  my  observation  has  enabled  me  to  form  an  opinion,  to  the  parte 
which  were  previously  attacked  j  in  some  instances  it  has  been  found 
to  be  periodical  in  return,  and  universal  in  extent-that  is,  extend- 
in-  over  the  whole  body  ;  an  example  of  which  occurred  m  the  ex- 
perience of  Mr.  Maul,  of  Southampton,  in  the  case  of  a  lady  who 
had  several  attacks  at  intervals  of  two  years.  In  some  instances  the 
attack  is  monthly,  at  the  time  the  catamenia  should  appear.  Tins 
form  of  erysipelas  is,  I  believe,  most  frequently  met  with  in  females 
of  a  weak  and  chlorotic  habit.  I  have  a  patient  who,  for  some  years, 
had  a  return  of  it  every  six  weeks,  but  got  over  the  tendency  by 
residence  in  the  country,  and  the  use  of  suitable  remedies  for  the 
improvement  of  her  general  health  and  strength.  I  know  an  in- 
stance of  a  man  who  had  for  years  an  attack  every  two  months.  In 
both  the  last-mentioned  cases,  the  head  was  the  part  attacked.  One 
man,  whose  case  I  remember,  had  an  attack  regularly  twice  a-year, 
and  another  every  spring.  The  local  symptoms,  so  far  as  I  have  had 
opportunity  of  observing,  are  not  very  severe,  and  rarely  give 
rise  to  more  than  oedema  of  the  cellular  tissue,  and  exfoliation  of 
the  cuticle.  The  constitutional  symptoms  are  both  antecedent  and 
attendant. 

TREATMENT  OF  ERYSIPELAS. 

From  what  has  been  stated  regarding  the  various  forms  of  ery- 
sipelas, the  different  states  of  the  system  in  which  they  take  place, 
and  the  varieties,  both  as  to  the  degree  of  the  inflammatory  action, 
and  as  to  the  degree  and  type  of  accompanying  fever,  it  must  be  very 
clear,  that  it  will  be  necessary  to  modify  the  treatment  according  to 
the  particular  circumstances  of  each  form  and  case.    Some  cases  re- 
quire little  treatment  beyond  rest,  suitable  regimen,  and  a  proper 
attitude  of  the  inflamed  part ;  in  some,  purging  and  the  antiphlo- 
gistic regimen  are  needful ;  in  some,  local  remedies  of  a  decided 
character  must  be  joined  to  general  antiphlogistic  treatment  ;  while 
others  are  attended  with  so  much  of  a  typhoid  type,  as  to  require  the 
use  of  remedies  of  a  very  different  nature.    It  has  been  observed  : — 
"  In  some  instances  large  depletions  are  required  ;  in  others,  moderate 
or  local  depletion  only  is  advisable  ;  and,  in  many,  depletion  is  most 
injurious,  the  most  energetic  tonics  being  often  indispensably  neces- 
sary."   Whilst  the  disease  thus  requires,  from  the  very  commence- 
ment, most  varied  and  often  opposite  modes  of  treatment,  it  frequently, 
also,  demands  an  almost  equal  diversity  at  different  stages  of  its 
progress. 

In  simple  erysipelas,  the  general  treatment  in  slight  cases  consists 
in  the  observance  of  the  antiphlogistic  regimen,  and  the  exhibition  of 
mild  purgatives,  together  with  rest,  pure  air,  and  the  maintenance 
of  a  proper  attitude ;  but  in  more  severe  cases,  emetics,  purgatives, 
and  antimonials  are  to  be  employed ;  and,  in  all  instances,  it  is  im- 
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portant  to  begin  with  what  Dr.  Todd  calls  eliminative  treatment,  in 
other  words,  to  promote  the  excretions  by  which  the  blood  is  naturally 
purifie'd.    With  reference  to  depletion,  great  regard  must  be  paid  to 
the  powers  and  habits  of  the  patient,  the  stage  of  the  disease,  and 
the  prevailing  character  of  the  epidemic.  Of  the  many  cases  which  have 
come  under  my  own  observation,  there  are  very  few  in  which  I  have 
thought  general  bleeding  necessary,  or  at  all  likely  to  be  serviceable  ; 
and,  except  in  some  very  severe  cases  of  erysipelas  in  the  head  and 
face  in  young  and  vigorous  persons,  I  have  never  resorted  to  it. 
Even  in  such  cases,  and  in  others  where,  from  the  exceedingly  acute 
character  of  the  symptoms,  depletion  may  be  deemed  prudent,  it 
should  be  employed  with  much  circumspection ;  for  however  strong 
and  hard  the  pulse  may  be,  or  however  great  the  heat  and  the  urgency 
of  acute  inflammatory  symptoms,  there  is  soon,  in  most  cases,  a 
tendency  to  asthenic  vascular  action  and  deficiency  of  vital  powers. 
It  is,  therefore,  judicious  in  most  instances  to  rely  on  other  means 
for  allaying  excited  action,  and  to  resort  to  bleeding  only  when  it 
seems  absolutely  indispensable.    In  most  cases  rest,  an  emetic,  mer- 
curial or  other  purgatives,  followed  by  antimonials,  and  aided,  of 
course,  by  suitable  regimen,  fulfil  the  desired  indications,  which  are, 
to  correct  the  secretions  in  the  alimentary  canal,  to  promote  the 
secretions  generally,  and  thereby  to  diminish  inflammatory  action  and 
febrile  excitement.    As  the  indications  of  treatment  often  alter  very 
quickly,  cases  should  be  watched  with  the  greatest  care,  and  the  treat- 
ment changed,  if  symptoms  of  debility  present  themselves.    If  any 
doubt  exist  whether  it  be  desirable  to  administer  decided  stimulants, 
beef-tea  may  be  given,  and  four  or  five  grains  of  carbonate  of  am- 
monia every  two  or  three  hours ;  and  if  the  symptoms  should  not 
improve,  then  wine  may  be  administered,  and  the  bowels  regulated 
by  mild  aperients,  but  not  by  drastic  purgatives. 

The  following  extract  from  Mr.  Liston,  as  to  the  means  recom- 
mended for  subduing  inflammatory  action  in  erysipelas  without  resort- 
ing to  bleeding,  will  be  perused  with  interest : — 

"  The  exhibition  of  the  extract  of  aconite  in  this  and  other  in- 
flammatory affections,  ia  often  followed  by  great  abatement  of  vascular 
excitement,  so  that  the  necessity  for  abstraction  of  blood  is  done  away 
with.  The  medicine  may  be  given  in  doses  of  half  a  grain  in  sub- 
stance, or  dissolved  in  pure  water,  and  repeated  every  third  or  fourth 
hour.  The  sensible  effect  is  relaxation  of  the  surface,  and  frequently 
profuse  perspiration  ;  the  arterial  pulsations  are  diminished  in  fre- 
quency and  force.  The  extract  of  belladonna,  in  doses  of  1-1 6th  of  a 
grain,  may  then  be  substituted  with  great  advantage,  and  often  with 
the  most  extraordinary  effect  upon  the  disease."  Cases  of  erysipelas 
thus  treated  in  the  North  London  Hospital  are  published  in 
the  "Lancet"  of  6th  and  13th  of  February,  and  16th  of  April, 
1836. 
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In  the  "Monthly  Journal  of  Medical  Science"  for  June,  1851,  there 
appeared  a  communication  from  Mr.  Hamilton  Bell,  on  "the  treat- 
ment of  Erysipelas  by  the  Muriated  Tincture  of  Iron,"  with  some 
remarks  in  its  favour,  by  his  brother,  Dr.  Charles  Bell,  who  had  also 
for  some  time  adopted  the  remedy  with  great  success.  Mr.  Bell 
remarks  : — "In  order  to  explain  in  some  measure  the  principle  by 
which  I  have  been  actuated  in  employing  a  powerful  tonic  in  a 
disease  generally  occasioning  so  much  fever  and  cerebral  excitement 
as  erysipelas,  I  consider  it  necessary  to  repeat  the  opinion  I  have  else- 
where expressed,"  viz.,  that  "  in  inflammation,  the  capillary  vessels 
having  apparently  lost  the  power  of  separating  or  electing  the  com- 
ponent parts  of  the  blood  which  are  necessary  for  functional  pur- 
poses, and  become  to  a  certain  extent  inert  tubes,  a  stream  of  blood 
is  admitted,  for  the  circulation  of  which  they  are  not  calculated." 

With  regard  to  his  mode  of  employing  the  remedy,  Mr.  Bell  re- 
marks : — "Of  course  the  first  object  is  to  have  the  bowels  freely  acted 
on.  If  the  erysipelas  be  mild,  fifteen  drops  of  the  muriated  tincture 
of  iron  are  administered  in  water  every  two  hours,  until  the  disease 
is  completely  removed.  When  the  attack  threatens  to  be  more  severe, 
the  dose  of  the  tincture  is  increased  to  twenty-five  drops  every  two 
hours,  and  persevered  in  night  and  clay,  however  high  the  fever  and 
delirium.  The  only  local  applications  I  ever  find  necessary,  are  hair 
powder  and  cotton  wadding.  While  I  depend  for  the  removal  of  the 
disease  on  the  chalybeate,  it  is  necessary  that  the  bowels  should  be  at- 
tended to  throughout  the  treatment." 

After  reading  Mr.  Bell's  paper,  I  resolved  to  give  the  remedy  a 
fair  trial.  Since  that  time  I  have  employed  it  in  a  sufficient  number 
of  cases  to  warrant  my  speaking  confidently  of  its  efficacy.  I  have 
found  it  a  most  useful  remedy  in  cases  of  erysipelas  occurring  on 
the  trunk  and  extremities  ;  but  I  have  been  more  especially  struck 
with  the  beneficial  results  consequent  on  its  employment  in  erysipelas 
of  the  head  and  face,  in  all  which  I  commenced  to  use  it,  imme- 
diately after  rectifying  the  various  secretions,  irrespectively  of  the  de- 
gree of  fever  or  of  the  violence  of  the  head  symptoms.  In  all  cases  it 
is  most  necessary  to  pay  careful  attention  to  the  state  of  the  bowels. 
In  the  case  of  those  who  were  subject  to  periodic  attacks  of  erysi- 
pelas, I  have  observed  that  the  muriated  tincture  of  iron  not  only 
shortened  the  duration  and  diminished  the  severity  of  the  attacks, 
but  also  evidently  prolonged  the  interval. 

Local  treatment. — In  mild  cases  no  local  treatment  is  required 
beyond  rest,  and  an  attitude  favourable  to  venous  return.  In  others 
local  applications  are  useful.  Of  all  the  applications  in  use,  my  ex- 
perience leads  to  the  conclusion,  that  the  most  generally  grateful  to 
the  feelings  of  the  patient,  and  the  most  useful,  are  warm  opiate 
fomentations,  or  opiate  and  lead  lotion,  applied  as  warm  as  the  patient 
can  bear  them,  and  as  long  as  he  finds  them  pleasant  to  his  feelings. 


so 


ERYSIPELAS. 


Sometimes,  though  very  rarely,  warm  applications  are  painful ;  and 
then  I  do  not  hesitate,  if  the  erysipelas  be  in  the  extremities,  to  use 
the  above  applications  cold,  and  if  they  give  relief,  to  continue  their 
use  as  long  as  they  prove  a  comfort  to  the  patient. 

In  more  urgent  cases,  when  the  action  is  very  acute,  I  have, 
together  with  the  use  of  warm  applications,  adopted,  with  the 
happiest  results,  the  mode  of  proceeding  which  was  proposed  by 
Dobson,  and  has  been  much  and  deservedly  praised  by  many, 
namely,  local  depletion  by  numerous  small  punctures,  rapidly 
made  with  a  fine  lancet.  The  punctures  should  extend  only 
into  the  true  skin,  and  should  be  made  rapidly.  Of  the  advan- 
tages of  this  proceeding,  in  acute  cases,  I  can  speak  in  the 
strongest  terms,  patients  having  often  expressed  themselves  grateful 
for  the  relief  it  has  afforded.  Other  local  remedies,  used  in  many 
cases  with  much  advantage,  are,  brushing  over  the  part  with  a  strong 
solution  of  the  nitrate  of  silver,  as  recommended  by  Higginbotham, 
and  practised  by  many  ;  or  lightly  touching  the  inflamed  surface  with 
the  lunar  caustic  in  substance.  The  former  mode  is  that  which  I 
have  usually  preferred,  and  my  experience  leads  me  to  speak  very 
favourably  of  it,  especially  in  erysipelas  of  the  extremities.  After 
brushing  over  the  part  with  a  strong  solution  of  the  nitrate  of  silver, 
dusting  the  surface  with  flour  or  magnesia,  or  keeping  it  fomented 
with  warm  opiate,  or  lead  and  opiate  lotions,  or  applying  them  cold, 
when  warm  applications  are  not  grateful,  ai*e  proceedings  from  all  of 
which,  in  my  own  experience,  I  have  seen  the  happiest  results.  I 
am  satisfied,  from  my  own  observation,  that  Higginbotham,  Jobert, 
and  others,  were  fully  justified  in  speaking  so  strongly  as  they  have 
of  the  advantages  of  using  the  nitrate  of  silver  as  a  local  application 
in  the  treatment  of  erysipelas.  In  cases  of  erysipelas  of  the  face,  it 
is  often  found  exceedingly  useful  to  brush  over  the  part  with  a  con- 
centrated solution  of  gutta  percha  in  chloroform.  Of  the  advantage 
of  keeping  the  part  covered  with  mercurial  ointment,  as  proposed  by 
Little  and  Dean,  of  America,  or  of  the  application  of  a  lotion,  or 
ointment  of  the  sulphate  of  iron,  in  the  proportion  of  a  drachm 
of  the  sulphate  of  iron  to  a  pint  of  water  or  an  ounce  of  lard,  as  re- 
commended by  Yelpeau,  principally  in  cases  where  there  are  no  ve- 
sications, and  where  the  inflammation  is  superficial,  I  can  say  nothing 
from  my  own  observation.  To  the  use  of  blisters,  first  recommended 
by  Dupuytren,  I  have  rarely  resorted,  and  to  bandaging  never,  except 
as  a  means  of  support  when  all  inflammatory  action  has  ceased ;  but 
some  continental  surgeons  have  adopted  a  proceeding,  which,  so  far  as 
I  know,  has  never  been  followed  in  this  country,  and  which  must 
surely  be  attended  with  great  risk,  namely,  bandaging  from  the  very 
commencement  of  the  attack,  even  when  the  action  is  acute. 

In  phlegmonous  erysipelas,  the  constitutional  and  local  treat- 
ment, in  the  first  instance,  differs  in  no  respect  from  that  proper  for 
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severe  cases  of  simple  erysipelas  ;  but  it  must  be  strictly  kept  in 
view,  that,  whatever  may  be  the  activity  of  the  symptoms  in  the  early 
stage,  the  general  powers  are  weak,  that  the  disease  not  unfrequently 
occurs  in  those  whose  powers  are  naturally  feeble,  or  in  persons 
advanced  in  life,  and  that,  although  accompanied  with  excitement 
in  the  early  stage,  it  is  afterwards  marked  by  impaired  energy,  so 
that  if  the  powers  of  the  patient  be  greatly  exhausted,  he  will  be  in 
the  greatest  possible  danger  of  sinking  under  the  process  of  suppura- 
tion and  sloughing.  The  most  important  part  of  local  treatment  is 
the  employment  of  incisions,  which,  though  suggested  centuries  ago, 
was  first  practised  in  this  country  by  Mr.  Copland  Hutchison,  and  has 
been  strongly  recommended  by  him,  by  Mr.  Lawrence,  and  by  many 
others,  and  is  well  worthy  of  general  adoption.  Mr.  Hutchison 
recommends  that  the  incisions  be  made  about  an  inch  and  a  half  in 
length,  from  two  to  four  inches  apart,  varying  in  number  according 
to  the  extent  of  surface  occupied  by  the  disease.  Mr.  Lawrence 
recommends,  in  preference  to  numerous  incisions,  one  or  two  of 
some  length  in  a  direction  parallel  to  the  axis  of  the  limb.  Much 
difference  of  opinion  has  prevailed,  as  to  which  of  these  recom- 
mendations should  be  followed;  but,  on  this  point,  the  judicious 
course  is,  while  careful  to  confine  incisions  to  parts  where  the  erysi- 
pelas has  the  phlegmonous  character,  and  avoiding  all  unnecessary 
division  of  parts,  to  proportion  both  the  number  and  the  depth 
to  the  extent  of  the  inflammation ;  and  a  veiy  important  rule 
is,  to  divide  fascia?,  provided  the  inflammation  extend  beneath 
them.  The  treatment  by  incisions  is  adopted  at  different  stages 
of  the  disease  for  the  attainment  of  different  objects.  At  the  be- 
ginning of  the  disease  it  is  employed  with  great  advantage,  and  is 
often  very  quickly  followed  by  relief  of  the  painful  tension,  and  a 
corresponding  diminution  of  the  inflammatory  action,  thus  preventing 
the  occurrence  of  suppuration  and  sloughing.  In  short,  suffering  is 
mitigated,  and  tissue  is  spared,  by  the  energetic  adoption  of  this  pro- 
ceeding at  an  early  stage.  The  local  depletion  is  useful,  the  liquor  san- 
guinis is  allowed  to  escape  before  its  disorganization  has  taken  place, 
and  disastrous  results  are  averted.  At  a  more  advanced  period  of  the 
disease,  incisions  limit  the  extent  of  suppuration  by  opening  a  way  for 
the  evacuation  of  matter,  and  still  later,  they  afford  the  readiest  out- 
let to  matter  and  sloughs.  At  this  advanced  period,  however,  they 
must  be  made  sufficiently  deep  to  reach  the  whole  of  the  infil- 
trated and  gangrenous  structures ;  otherwise  they  cannot  fulfil  the 
important  indications  for  which  they  are  employed.  Fomentations, 
in  the  first  instance,  and  afterwards  poultices,  should  be  applied  over 
the  part.  The  patient  should  be  watched,  until  all  bleeding  has 
ceased,  as  it  may  be  necessary  to  resort  to  some  proceeding,  such  as 
elevation  of  the  limb,  or  slight  pressure  for  a  few  minutes,  or  to  tie 
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some  bleeding  vessel,  to  prevent  the  hemorrhage  from  becoming  ex- 
cessive and  injurious. 

The  general  strength  requires  to  be  kept  up  by  generous  diet,  wine, 
quinine,  and  other  suitable  means,  during  the  severe  trial  to  which 
it  is  subjected  under  the  process  of  suppuration  and  granulation. 

In  almost  all  cases  of  this  class  the  use  of  powerful  opiates  is  abso- 
lutely required  at  no  very  advanced  period  of  the  disease,  for  soothing 
pain,  procuring  sleep,  allaying  constitutional  irritability,  preventing 
exhaustion,  and  affording  time  and  opportunity  for  the  efficient  action 
of  other  remedies. 

In  cedematous  erysipelas,  the  constitutional  treatment,  in  the  first 
instance,  consists  in  promoting  a  healthy  condition  of  the  secretions, 
by  the  employment  of  mild  aperients  with  suitable  regimen,  and  sub- 
sequently, in  improving  the  general  health  and  strength,  by  the  use  of 
a  light,  nutritious  diet,  and  by  all  the  means  suitable  and  available  in 
the  circumstances.  In  most  instances,  as  the  case  progresses,  quinine 
will  be  indicated.  The  local  treatment  consists  of  rest,  elevation  of 
the  affected  part,  warm  fomentations,  small  punctures  to  allow  the 
escape  of  serous  effusion,  and,  at  a  not  very  advanced  stage  of  the 
disease,  support  by  means  of  bandages. 

In  bilious  erysipelas,  if  the  head  be  not  severely  affected,  and  the 
disease  be  unattended  with  much  pain  or  tenderness  at  the  epigastrium, 
an  emetic  given  at  the  commencement  of  the  attack  is  usually  of 
service ;  after  the  operation  of  which,  a  smart  dose  of  calomel,  followed 
by  smart  purgatives  and  diaphoretics,  is  of  great  benefit.  The  sub- 
sequent constitutional  treatment  must  be  regulated  according  to  the 
character  of  the  disease,  the  states  of  general  and  local  vascular  action, 
and  the  condition  of  the  vital  powers.  If  there  be  much  tenderness 
of  the  epigastric  or  hypochondric  regions,  together  with  nausea  or 
vomiting,  local  depletion  in  the  vicinity,  and  afterwards  blisters  or 
sinapisms,  are  of  essential  service.  Little  local  treatment  is  required 
beyond  rest,  and  an  attitude  favourable  to  venous  return  ;  the  local, 
as  well  as  the  constitutional  symptoms,  being  chiefly  combated  by 
internal  remedies. 
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CHAPTER  V. 
BURNS. 

A  burn  is  an  injury  inflicted  on  the  body  by  a  degree  of  heat  higher 
than  is  compatible  with  healthy  action  in  the  part  affected.  Burns 
are  produced  either  by  actual  contact  with  flame  or  heated  bodies,  or 
by  radiation  of  caloric  from  them  ;  and  their  severity  depends  on  the 
proximity  and  intensity  of  the  heat, .  the  length  of  time  it  has  been 
applied,  and  the  nature  of  the  heating  agent,  as  also  that  of  the  injured 
part.  Thus,  flame,  which  can  exist  only  at  a  very  high  temperature, 
and  which  speedily  induces  combustion  of  the  tissues  ;  steam,  whose 
latent  heat  becomes  sensible  on  condensing ;  metals,  whose  density 
and  conducting  power  are  great ;  and  oil,  which  maintains  a  high 
boiling  point,  and  adheres  to  the  skin ; — all  produce  severe  burns, 
which,  cceteris  paribus,  are  more  severe  on  those  parts  where  the 
epidermis  is  thin  and  delicate.  This  condition,  when  produced  by 
heated  liquids  or  vapours,  is  usually  styled  a  scald,  the  term  burn 
being  then  restricted  to  those  cases  where  a  dry  body  has  been  the 
agent  of  injury.  As  the  heat  of  solid  bodies  is  frequently  much 
greater  than  that  attained  by  fluid  substances,  except  metals  in  a  state 
of  fusion,  the  former  may  produce  very  deep  burns  ;  while  liquids,  by 
flowing  over  a  large  surface,  cause  more  extensive,  though  compara- 
tively superficial  lesions. 

The  classification  now  generally  employed,  as  being  the  most 
scientific  and  convenient,  is  that  of  Dupuytren,  who  arranged  all  burns 
into  six  classes  or  degrees  ;  the  tissues  involved,  and  the  amount  of 
lesion  being  made  the  basis  of  classification.  The  first  degree  consists 
of  a  superficial  inflammation  of  the  integuments,  wwattended  by  vesi- 
cation. The  second,  in  addition  to  the  rubefaction,  is  accompanied  by 
vesicles.  The  third  exhibits  the  skin  partially  disorganized,  the 
cuticle,  together  with  the  papillary  surface  of  the  cutis,  being  destroyed 
and  converted  into  a  thin  eschar.  In  the  fourth  degree,  the  whole 
thickness  of  the  skin,  including,  sometimes,  the  subcutaneous  cellular 
tissue,  is  carbonized.  The  fifth  degree  differs  from  the  preceding  only 
in  penetrating  more  deeply  ;  an  eschar  being  formed  which  com- 
prehends the  several  soft  tissues  beneath  the  integument,  down  to  a 
variable  depth,  perhaps  even  to  the  bone  itself.  In  the  last  or  sixth 
degree,  the  whole  thickness  of  the  limb  or  part  is  carbonized. 
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Consequences  of  Burns. — If  at  all  severe  or  extensive,  this  kind 
of  injury  is  liable  to  be  followed  by  many  serious  consequences,  which 
though  generally  more  or  less  combined  in  practice,  may,  for  better 
description,  be  divided  into  two  orders,  namely— Local  and  General ; 
or,  into  Inconveniences  and  Dangers ;  the  former  affecting  simply 
the  comfort  of  the  patient  or  his  limbs — the  latter   being  dan- 
gerous to  life  itself.     By  a  due  knowledge  and  consideration  of 
these,  the  treatment  and  prognosis  must  in  every  case  be  regulated. 
The  first  order,  which  consists  of  those  local  effects  not  directly  dan- 
gerous to  life,  consists,  with  a  single  exception,  of  various  conditions 
attending  cicatrization,  and  productive  of  functional  lesions,  partial  or 
complete.    They  have  been  enumerated  under  the  heads  of  adhesions, 
deformities,  and  mutilations ;  to  which  may  be  added  disfigurements, 
and  affections  of  the  cicatrix.    The  disfigurements  consist  of  those  un- 
seemly cicatrices,  especially  on  the  face,  neck,  and  other  exposed  parts, 
which  merely  affect  the  appearance  rather  than  entail  any  serious  dis- 
comfort.   They  are  produced  principally  by  burns  of  the  third  degree, 
by  slight  cases  of  the  fourth,  and  sometimes,  also,  by  severe  instances 
of  the  second,  when  the  epidermis  forming  the  vesicles  has  been  torn 
off,  exposing  the  cutis  to  the  stimulus  of  the  atmosphere,  to  irritation, 
and  subsequent  suppuration.    The  adhesions  imply  those  conditions 
in  which,  during  cicatrization,  contiguous  tissues  or  surfaces,  which 
in  their  natural  state  move  freely  on  each  other,  have  become  mutually 
adherent,  thereby  abridging  voluntary  motion,  as  when  a  cicatrix  ad- 
heres firmly  to  a  muscle,  tendon,  or  aponeurosis  beneath ;  or  these 
latter  to  one  another.    Deformities  are  constituted  by  any  considerable 
alteration  in  the  shape  of  an  organ,  or  in  the  relation  which  one  part 
naturally  bears  to  another.    They  may  be  produced  in  two  ways ; 
either  by  contraction  of  the  cicatrix,  or  by  destruction  of  muscular 
antagonism.  The  cicatrix  following  a  burn  is  said  to  have  a  greater  ten- 
dency to  contract,  than  after  any  other  species  of  injury.    Like  all  new 
and  lowly-organized  structures,  it  is  very  liable  to  absorption,  which 
makes  the  contraction  and  puckering  of  the  tissues  around  go  on  long 
after  the  sore  has  healed.    Wherever  a  portion  of  skin  has  been  de- 
stroyed in  this  manner,  as  in  a  burn  of  the  fourth  degree,  its  place  is 
eventually  supplied,  not  altogether  by  a  new  and  permanent  structure, 
but  to  a  very  considerable  extent  by  the  uninjured  integument  in  the 
neighbourhood.    This,  by  the  steady  drag  exercised  on  it  by  the 
gradual  contraction  of  the  cicatrizing  ulcer,  or  the  cicatrix,  is  drawn 
together  towards  a  central  part,  which  is  at  last  occupied  by  the 
cicatrix,  now  much  diminished  in  size,  shrivelled,  and  sometimes 
almost  of  a  horny  texture.    The  surrounding  integument  stretches  to 
a  certain  extent,  more  especially  in  those  parts  where  it  is  loosely  con- 
nected with  the  tissues  below  :  but  if  the  loss  has  been  very  exten- 
sive, the  requisition  on  the  integument  around  will  be  proportionately 
large,  and  this  demand  may  prove  more  than  its  extensile  qualities 
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can  supply.    Accordingly,  if  a  burn  be  so  situated  that  flexion  or 
other  posture  of  a  neighbouring  articulation  will  relax  the  skin 
around  the  seat  of  injury,  the  steady  drag  on  the  integuments,  added 
to  the  natural  tendency  of  the  limbs  to  preserve  a  slightly  flexed 
position,  will  produce,  if  not  guarded  against,  a  permanent  flexure  of 
the  joint.    The  same  remarks  apply  with  still  more  force  when  the 
deeper-seated  parts  have,  as  well  as  the  skin,  been  destroyed.  Thus 
the  fore-arm  has  been  immovably  bent  on  the  arm,  the  latter  bound 
to  the  side,  the  lower  jaw  dragged  clown  to  the  sternum,  and  the 
head  drawn  back  between  the  shoulders.  When  the  injury  is  situated 
on  the  extensor  aspect  of  an  extremity,  the  tendency,  above  men- 
tioned, of  the  limbs  to  sustain  a  slightly  bent  position,  is  in  general 
sufficient  to  counteract  the  extending  force  of  the  contracting  cicatrix. 
This  is  not,  however,  always  the  case,  for  the  fingers  have  frequently 
been  bent  backwards  upon  the  metacarpus,  and  the  foot  has  been  so 
twisted  and  deformed,  that  all  trace  of  its  original  conformation  has 
been  destroyed.    Deformities  from  this  cause,  and  to  this  extent,  are 
now,  however,  much  less  frequently  met  with  than  formerly  ;  though, 
in  injuries  of  such  a  nature,  the  motions  of  the  joint  almost  always 
remain  more  stiff  and  constrained  than  natural,  and'  are  farther 
restricted  by  the  abuormal  adhesions  formed  between  the  cicatrix  and 
the  subjacent  parts.    Again,  in  those  cases  where  the  tissues  beneath 
the  integument  are  destroyed,  as  in  a  burn  of  the  fifth  degree,  in 
which  the  continuity  of  muscles,  tendons,  or  aponeuroses  has  been 
interrupted,  the  contractions  of  the  cicatrix,  together  with  the  un- 
natural adhesions,  frequently  cause  deformity,  fixation,  and  even  dis- 
location of  a  neighbouring  joint.    As  in  other  injuries,  when  the 
solution  of  continuity  affects  a  nerve,  loss  of  voluntary  motion  or  of 
sensation  must  ensue  in  the  parts  supplied  by  it  on  the  peripheral  side 
of  the  injury,  by  which  occurrence  the  antagonism  of  two  sets  of 
muscles  may  be  destroyed,  and  deformity  produced.    Mutilations  con- 
sist in  the  partial  or  complete  loss  of  an  organ.    They  are  immediate 
in  all  burns  of  the  sixth  degree,  and  in  those  of  the  fifth,  in  which  the 
possibility  of  saving  an  useful  limb  is  at  once  rendered  hopeless.  They 
are  consecutive,  when  caused  subsequently  either  by  the  violence  of 
inflammatory  re-action  inducing  extensive  gangrene,  or  where  the 
limb,  as  it  remains,  is  so  utterly  useless  as  to  necessitate  amputation  ; 
an  operation  which  is  also  sometimes  necessary  to  save  life  when  it  is 
endangered  by  hectic  from  the  exhausting  effects  of  profuse  and  pro- 
longed suppuration.    The  affections  of  the  cicatrix  are  chiefly  exces- 
sive contraction,  fissure,  ulceration,  and  irritability.    As  it  is  less 
highly  organized  than  the  original  integument,  it  is  peculiarly  liable 
to  the  first  three  of  these  conditions,  in  conformity  to  the  general  law, 
that  newly-formed  and  lowly-organized  structures  are  much  more 
prone  to  absorption,  to  inflammation,  and  other  diseases,  than  older 
and  more  highly  constituted  tissues.    Irritability  of  the  cicatrix  may 
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result  from  the  circumstance  of  a  nervous  filament  or  trunk  being  im- 
plicated in  it,  as  occasionally  happens  after  an  ordinary  amputation  ; 
or  it  may  occur  without  any  such  apparent  cause. 

The  second  order  of  consequences,  comprising  the  general  or  con- 
stitutional effects,  are  those  which  more  immediately  endanger  life. 
They  may  be  arranged,  chiefly  according  to  the  periods  at  which  they 
occur,  into  six  groups.    First,— When  a  large  extent  of  surface  is 
burnt  though  but  superficially,  and  more  particularly  when  to  the 
third  degree,  a  shock  is  communicated  to  the  nervous  system,  either 
by  the  intense  pain  excited  in  the  wide  expanse  of  integumentary 
nervous  web  which  is  injured,  or  by  the  sudden  destruction  of  the 
functions  of  the  integument.    It  is  believed  that  this  shock  occa- 
sionally causes  instantaneous  death  by  asthenia,  or  the  asthenic  form 
of  syncope — the  heart  ceasing  to  act,  from  its  irritability  or  contractile 
power  being  annihilated.    The  same  result  may  take  place  when  the 
burn,  though  of  less  extent,  has  penetrated  more  deeply  and  injured 
some  vital  or  important  organ  ;  but,  with  this  exception,  it  is  a  well- 
ascertained  fact  that  burns  are  more  dangerous  from  their  extent  than 
from  their  depth.    Second, — More  frequently  it  happens  that  death 
is  not  immediate.    There  is  great  depression  and  collapse  of  the  vital 
powers,  which  gradually  sink  in  a  few  hours.    The  immediate  cause 
of  the  fatal  issue  in  this  instance  may  be,  as  in  the  former,  asthenic 
syncope,  with  this  difference,  that  here  the  functions  of  the  heart  are 
slowly  and  gradually  suspended,  instead  of  being  instantly  arrested. 
Females,  children,  and  persons  of  a  nervous  and  irritable  tempera- 
ment, are  most  liable  to  sink  in  this  manner.    In  other  cases,  death 
is  preceded  by  typhoid  symptoms,  low  muttering  delirium,  and  coma. 
When  the  functions  of  a  large  portion  of  integument  are  suddenly 
suspended,  the  healthy  balance  between  them  and  those  of  the  lungs 
is  destroyed  j  the  latter  become,  with  the  other  internal  organs, 
greatly  congested,  and  soon  cease  to  effect  proper  aeration  of  the 
blood.    This  leads  to  more  retarded  circulation  in  the  pulmonary 
system  ;  the  brain  is  supplied  with  imperfectly  purified  blood  ;  coma 
ensues,  which  still  further  retards  the  flow  of  blood  through  the 
lungs ;  and  death  results  at  last,  from  apncea,  accelerated  hy  coma. 
Third, — In  other  cases,  the  collapse  goes  off,  and  is  succeeded  by  an 
imperfect  and  feeble  re-action,  attended  with  great  irritability  and 
excitement  of  the  nervous  system,  under  which  the  patient  may  sink 
exhausted.    Constitutional  debility  and  irritability  j>redispose  to  this 
termination.    Occasionally,  death  has  occurred  about  this  period  from 
tetanus,  or  from  convulsions.     Fourth, — On  the  disappearance  of 
collapse,  vigorous  re-action  may  ensue.    When  this  is  confined  within 
proper  limits,  it  is  the  first  step  towards  recovery  ;  but  when  exces- 
sive, and  accompanied  by  very  high  symptomatic  or  inflammatory 
fever,  it  is  equally  perilous  to  life,  as  would  be  its  deficiency.  Some- 
times, accordingly,  the  patient  dies  during  the  stage  of  excessive 
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re-action.    At  this  period,  also,  congestion  and  inflammation  are  very 
apt  to  occur  in  the  mucous  membranes,  and  in  several  internal  organs, 
more  especially  the  lungs,  the  intestines,  and  the  brain.  These  serious 
complications  render  the  prognosis  much  more  unfavourable,  and 
frequently  prove  the  chief  causes  of  death.    The  upper _  portion  of 
the  duodenum  is  the  part  of  the  intestinal  canal  which  is  most  fre- 
quently affected.    Sometimes  the  inflammation  here  leads  to  ulcer- 
ation, especially  in  young  persons  j    and,  occasionally,  during  the 
ulceration,  a  small  artery  is  opened,  hemorrhage  ensues,  and  the 
patient  generally  dies,  either  from  profuse  loss  of  blood  at  one  time,  or 
from  a  more  sparing  discharge,  frequently  repeated.    Death  m  this 
instance  takes  place  by  that  form  of  syncope  in  which  the  heart 
primarily  ceases  to  act,  from  the  want  of  a  sufficient  volume  of  blood 
to  excite  its  contractions  ;  the  nervous  system  being  consecutively 
affected  by  the  deficiency  of  the  nutrient  fluid.    This  mode  of  death 
is  accordingly  called,  by  Dr.  Watson,  ansemia.     Of  hemorrhage 
from  the  above  cause  a  considerable  number  of  cases  are  now  re- 
corded.    In  other  instances,  as  has  been  so  well  pointed  out  by 
Mr.  Curling,  this  ulceration  of  the  duodenum  speedily  causes  death 
by  perforation.     Gangrene,  from  excessive  inflammatory  re-action, 
may  prove  fatal  by  a  combination  of  asthenic  syncope  and  coma. 
Any  of  the  serous  membranes,  or  the  organs  which  they  invest,  may, 
in  like  manner,  be  attacked  by  inflammation.    As  a  general  rule, 
those  internal  parts  are  most  apt  to  suffer  which  are  nearest  to  the 
external  lesion.    Apoplexy  occasionally  occurs  from  the  fifth  to  the 
seventh  day.  Dupuytren  considered  this  to  be  owing  to  idiosyncrasy ; 
but  it  is  more  simply  explained  by  referring  it  to  vascular  excite- 
ment, when   the  arteries  of  the  brain  are  already  in  a  state  of 
disease.    Confirmed  drunkards  have  been  attacked,  about  this  period, 
with  delirium  tremens ;  and  in  pregnant  females,  the  premature  ex- 
pulsion of  the  foetus  is  said  to  have  occurred.    Fifth, — During,  and 
after  the  detachment  of  sloughs,  new  dangers  arise.    In  bad  consti- 
tutions, or  where  the  powers  of  life  are  much  enfeebled,  the  separa- 
tion of  the  eschar  by  ulcerative  absorption  may  not  have  been  pre- 
ceded by  a  sufficient  effusion  of  plastic  lymph  on  the  layer  of  living 
tissue  next  to  the  dead  mass.   Accordingly,  if  any  considerable 
artery,  or  even  vein,  has  been  involved  in  the  slough,  dangerous  or 
fatal  hemorrhage  may  take  place  from  its  open  mouth,  which  has  not 
been  sealed  up,  as  under  a  more  favourable  state  of  the  system  it 
would  have  been.    The  same  result  may  ensue  from  an  artery  being 
denuded  at  this  period,  and  afterwards  ulcerating.    The  possibility 
of  such  an  occurrence  suggests  the  propriety  of  using  no  force  in  re- 
moving the  sloughs,  lest  the  blood-vessels  be  not  yet  prepared  for  the 
separation.    When  the  eschar  has  been  very  extensive,  persons  have 
occasionally  died  soon  after  its  separation  without  any  very  obvious 
cause,  unless  it  has  been  owing  to  the  sudden  exposure  of  a  large 
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ulcerating  surface  to  the  irritation  of  the  atmosphere,  inflicting  a 
second  shock  on  the  system,  which,  though  it  was  able  to  withstand 
the  primary  effect  of  the  injury,  succumbs  to  this  second  attack  in 
its  now  enfeebled  state.  If  this  be  the  true  explanation,  then  the 
raw  surface,  when  of  large  extent,  should  be  exposed  only  partially, 
and  that  as  seldom  and  for  as  short  a  time  as  practicable,  at  each 
dressing.  During  suppuration,  phlebitis  and  pyajmia  have  sometimes 
occurred,  and  destroyed  life  with  the  most  urgent  typhoid  symptoms. 
After  all  the  preceding  dangers  are  past,  if  the  process  of  cicatriza- 
tion, over  a  large  surface,  be  tedious,  and  suppuration  very  profuse, 
the  exhausting  effects  of  this  drain  on  the  system,  combined  with 
long  confinement,  tend  to  induce  hectic  fever,  under  which  the  patient 
may  sink.  The  fatal  issue  is  sometimes  much  accelerated  by  the 
development  and  rapid  progress  of  phthisis  pulmonalis.  A  more 
common  adjunct  of  the  hectic,  is  colliquative  diarrhoea,  from  irrita- 
tion and  ulceration  of  the  intestinal  mucous  membrane,  particularly 
in  the  vicinity  of  Peyer's  glands  on  the  lower  part  of  the  ilium. 
Sixth, — Even  the  period  of  cicatrization,  according  to  Dupuytren, 
is  not  exempt  from  danger  ;  for  he  mentions  that  when  this  process 
has  been  nearly  or  entirely  completed,  persons  have  sometimes  died 
suddenly,  and  in  a  manner  unaccounted  for  even  on  dissection.  This 
singular  occurrence  may  be  supposed  to  be  connected  with  the  sup- 
pression of  the  purulent  discharge,  which,  though  not  natural,  yet 
from  its  long  continuance  before  cicatrization  was  effected,  had  be- 
come a  habit — and,  in  fact,  necessary,  in  some  degree,  to  the  consti- 
tution. 

Post-mortem  Appearances. — The  local  effects  of  burns  have  already 
been  sufficiently  described  to  enable  any  one  to  understand  what 
conditions  may  be  expected  on  an  examination  of  the  parts  with  the 
scalpel,  when  opportunity  offers  for  so  doing.  In  persons  who  have 
died  immediately,  or  shortly  after  extensive  burns,  from  the  primary 
shock,  Dupuytren  says,  the  intestinal  mucous  membrane  presents,  in 
many  places,  bright  red  patches  of  variable  size,  and  other  marks  of 
great  congestion, — the  fluids  of  this  canal,  especially  in  the  stomach, 
being  deeply  tinged  with  blood.  The  cerebral  sinuses  are  gorged  with 
blood  ;  the  brain  and  its  membranes  very  much  injected,  its  ventricles 
filled  with  a  pinkish  serum  ;  and  a  similar  fluid  is  found  within  the 
peritoneum,  pleura,  and  pericardium, — these  being  in  some  parts 
dotted,  or  streaked  with  red  points  and  lines  of  vascular  injection. 
The  discovery  by  Mr.  Curling,  in  cases  where  death  was  delayed  for 
a  few  days,  of  a  sloughing  ulcer  of  the  duodenum,  and  its  conse- 
quences, has  been  already  noticed.  When  the  patient  dies  during 
re-action,  many  of  the  above-mentioned  appearances  may  be  present. 
The  symptoms  during  life  will  assist  in  pointing  out  which  organ,  if 
any,  will  be  found  the  principal  seat  of  inflammation  or  of  con- 
gestion. 
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The  Prognosis  of  burns,  except  of  those  which  are  very  trifling, 
is  always  uncertain  in  the  early  stages  ;  not  only  from  the  possibility 
of  any  of  the  preceding  fatal  terminations  occurring,  but  also  from 
the  circumstance  that  it  is  frequently  impossible,  till  an  advanced 
period,  to  predicate  the  amount  of  lesion.    In  some  instances,  it  is 
doubtful  at  first  how  far  the  destruction  has  extended ;  and  in  others, 
the  immediate  injury  is  followed  by  a  secondary  sloughing  of  the 
tissues,  consequent  on  the  violent  inflammatory  re-action  in  these 
parts,  the  vital  powers  of  which  were  considerably  lowered,  though 
not  entirely  destroyed  at  the  moment  when  the  injury  was  inflicted. 
In  forming  a  prognosis  we  must  be  influenced  by  a  consideration  of 
these  points,  and  of  the  sex,  age,  constitution,  previous  habits,  and 
present  sanatory  condition  of  the  patient ;  as  also  of  the  extent  of 
the  burn  in  superficial  area,  and  in  depth  ; — of  its  relative  situation, 
and  the  nature  of  the  part.    Females,  children,  and  persons  of  a 
weak,  nervous,  and  irritable  temperament,  are,  as  might  be  expected, 
more  liable  to  the  dangers  attendant  on  this  kind  of  injury  than 
males,  adults,  and  those  of  a  stronger,  and  less  excitable  constitution. 
Old  age  again,  which  by  its  accompanying  debility  is  exposed  to  the 
dangers  of  the  former  class,  and  is  little  able  to  survive  the  shock, 
or  to  support  the  tedious  suppuration,  is  however  less  liable  to  those 
congestive  and  inflammatory  attacks,  which  so  often  complicate  the 
injury  in  younger  and  more  full-blooded  individuals.    Previous  per- 
nicious habits,  present  disease,  and  any  circumstance  which  tends  to 
weaken  the  general  health,  increase  the  danger.    Intemperance  in 
alcoholic  liquors  is  a  strong  predisponent  to  a  fatal  issue  in  this,  as 
in  other  serious  injuries.    These  various  conditions  do  not  all  agree 
in  producing  danger  in  the  same  manner.    Thus  a  weak  and  nervous 
individual,  be  the  weakness  from  whatever  cause,  whether  from  the 
extremes  of  age,  from  disease,  or  from  previous  irregularities,  is  pecu- 
liarly liable  to  sink  under  the  primary  shock.    To  a  strong  plethoric 
adult  the  period  of  re-action,  with  its  internal  congestions,  and  it  may 
be  inflammations,  is  the  most  dangerous.    Asthenic  persons,  again, 
if  they  have  survived  the  preceding  stages,  are,  especially  when  of 
the  strumous  diathesis,  prone  to  succumb  during  the  period  of  sup- 
puration and  hectic.    It  was  before  stated  that  the  danger  of  a  burn 
is  proportioned  more  to  its  extent  of  surface  than  to  its  depth,  ex- 
cept when  in  the  latter  case  vital  or  important  organs  have  suffered. 
The  depth,  on  the  other  hand,  more  than  the  superficial  area,  regu- 
lates the  amount  and  nature  of  the  local  sequela3.    The  influence  of 
relative  situation  is  shown  by  the  circumstances  of  a  burn,  producing 
in  one  site  very  serious  consequences,  while  in  another  it  may  be 
comparatively  unimportant. 

With  regard  to  the  local  results,  it  may  be  considered  a  general 
rule  that,  other  things  being  equal,  a  burn  will  produce  an  amount 
of  deformity  directly  proportional  to  the  freedom  of  action  naturally 
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enjoyed  by  the  part  which  is  the  seat  of  injury.  Thus,  when  in  the 
neighbourhood  of  a  joint,  its  fixation— when  near  the  mouth,  hideous 
distortion—close  to  the  eyelids,  their  eversion,  ectropium,  adhesion  of 
their  margins  to  one  another— are  conditions  easily  induced.  The 
influence  of  relative  situation  in  causing  danger,  is  exhibited  by  other- 
wise insignificant  burns  of  the  scalp,  exciting  inflammation  in  the 
brain  or  its  membranes  ;  of  the  thorax  and  abdomen,  in  inducing  the 
same  morbid  action  in  the  serous  linings  of  these  cavities ;  and  in  the 
latter  situation,  when  deep,  predisposing  to  hernia  or  protrusion 
of  some  of  the  viscera,  from  weakening  of  the  abdominal  parietes. 

Again,  when  situated  near  the  orifices  of  mucous  canals,  the  transit 
through  them  may  be  materially  interfered  with,  whilst  their  natural 
secretions,  coming  in  contact  with  the  sore,  may  deteriorate  its  action, 
and  retard  its  healing.  Thus  in  a  scald  of  the  mouth,  fauces,  and 
pharynx,  from  an  attempt  to  swallow  a  boiling  fluid,  dysphagia  or 
difficulty  of  deglutition  will  ensue,  which,  if  the  injury  be  severe,  may 
not  pass  off  with  the  inflammation,  but  may  continue  permanently, 
through  contraction  or  stricture  of  the  upper  part  of  the  oesophagus. 
But  there  is  here  a  more  immediate  source  of  danger  :  the  scalding 
liquid  may  penetrate  into  the  larynx  as  far  as  the  glottis,  and  excite 
acute  inflammation  of  it  and  of  the  epiglottis  ;  or  the  same  result  may 
take  place  by  propagation  of  the  action  from  the  pharynx,  without 
the  fluid  passing  below  the  epiglottis  into  the  larynx  at  all.  This 
condition  will  produce  dyspnoea,  or  even  death  by  apncea  if  not 
relieved.  In  these  instances,  it  is  believed  that  the  liquid  does  not 
pass  down  into  the  oesophagus,  or  farther  down  the  larynx  than  the 
rima  glottidis  j  the  spasmodic  muscular  action,  in  both  these  parts, 
effecting  closure  of  their  respective  canals.  Occlusion  of  the  puncta 
lachrymalia  may  ensue  from  a  burn  in  their  neighbourhood.  Dysuria 
results  when  the  genitals  are  implicated ;  and,  in  the  female,  the 
contact  of  the  acrid  urine  may  aggravate  the  injury.  When  close  to 
the  anus  the  pain  experienced  during  defecation  induces  the  patient  to 
perform  this  as  seldom  as  possible,  and  constipation  is  the  natural 
sequence.  The  situations,  then,  on  which  burns  are  most  dangerous, 
are  the  head  and  neck  ;  the  genitals,  particularly  in  children  ;  and 
the  trunk  generally.  When  on  the  hands  and  feet,  tetanus  has  fol- 
lowed, as  well  as  in  the  case  of  other  injuries  of  the  same  parts. 

It  has  been  stated,  that  a  fatal  result  almost  certainly  takes  place 
from  a  burn  of  the  first  or  second  degree,  which  involves  half  of 
the  entire  surface  of  the  body  \  from  one  of  the  third,  affecting  a 
quarter ;  and  from  those  of  the  fourth,  fifth,  and  sixth,  in  which  the 
eschar  comprehends  more  than  a  square  foot.  No  doubt,  these  points 
may  frequently  be  found  to  be  correct ;  but  from  what  has  been  said 
above,  it  will  be  evident  that  under  particular,  though  by  no  means 
unusual,  circumstances,  a  much  smaller  amount  of  injury  may  lead 
to  death. 
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The  First  Degree  is  most  commonly  caused  by  contact  with  heated 
liquids  or  vapours,  or  by  radiation.  The  four  common  symptoms  of 
inflammation  are  present —namely,  redness,  heat,  pain,  and  swelling  ; 
while  the  absence  of  vesication  distinguishes  this  from  the  next 
degree.  The  redness  is  of  a  bright  rosy  hue,  diffused— not  circum- 
scribed, disappearing  momentarily  tinder  pressure,  and  very  similar 
to  that  of  erythema,  of  which  this  may  be  considered  a  traumatic 
form.  The  pain  is  acute,  of  a  smarting  or  burning  character, 
and  it  generally  lasts  as  long  as  the  redness  remains.  The  swell- 
ing is  but  slight,  except  when  on  mucous  membranes.  These 
symptoms  disappear  by  resolution  in  a  few  hours,  or  at  most,  in  two 
or  three  days.  In  more  severe  cases,  a  slight  desquamation  of  the 
cuticle  ensues  in  the  form  of  light  furfuraceous  scales.  A  degree  of 
tenderness  in  the  part  frequently  remains  for  a  few  days  longer. 

When  the  shock  has  been  very  great,  collapse  is  present ;  marked 
by  a  weak,  fluttering,  and  irregular  action  of  the  heart,  and  a  pulse 
almost  imperceptible  at  the  wrist.  The  person  is  scarcely  conscious, 
his  sensations  are  impaired,  and  his  gaze  is  vacant.  When  re-action  is 
established,  symptoms  of  any  of  the  complications  already  enumerated 
may  exhibit  themselves. 

Local  Treatment  of  the  First  Degree. — In  burns  of  the  first  degree, 
the  objects  of  local  treatment  are,  to  mitigate  pain  and  prevent  effusion. 
When  an  extensive  surface  is  affected,  the  whole  should  not  simul- 
taneously be  exposed  to  the  atmosphere  ;  and  any  necessary  exposure 
should  be  as  brief  as  possible.  In  slight  burns,  local  treatment  may 
alone  be  requisite,  consisting  in  the  steady  application  of  cold  for 
several  hours,  either  by  simple  immersion  or  wet  cloths.  Immersion 
is  of  course  only  applicable  when  the  surface  involved  is  small  and 
suitably  situated,  and  when  no  collapse  is  present.  The  water 
employed  must  be  kept  cold  by  frequent  renewal.  When  the  part  is 
not  conveniently  situated  for  immersion,  it  should  be  closely,  but  at 
the  same  time  lightly,  enveloped  with  a  single  layer  of  soft  linen  or 
cottomkept  constantly  wet  with  some  cold  liquid.  Simple  water  may 
be  employed,  with  the  addition,  if  thought  necessary,  of  a  little 
alcohol,  to  increase  the  evaporation  and  the  consequent  cold.  Du- 
puytren  used  an  acetate  of  lead  lotion,  which  he  considered  sedative 
and  astringent  : — it  is  a  very  excellent  application.  After  the  in- 
cipient inflammation  has  been  thus  checked  in  the  onset,  the  part,  if 
of  any  extent,  must  be  defended  alike  from  the  stimulus  of  the 
atmosphere  and  the  depressing  influence  of  cold  ;  one  or  both  of 
which  might  injure  it  in  its  present  delicate  condition.  This  may  be 
variously  accomplished,  either  by  rolling  fine  carded  cotton  or  wadding 
around  the  part  j  or  by  varnishing  the  surface  with  a  thin  layer  of 
some  bland  adhesive  substance,  which  will,  for  a  time,  perform  the 
part  of  an  insensible  cuticle.  For  this  purpose,  mucilage  of  gum 
arabic,  or  tragacanth,  or  the  ethereal  solution  of  gun-cotton  known  by 
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the  name  of  Collodion,  may  be  employed.  The  Collodion,  and  pro- 
bably the  mucilage  also,  seem  to  act  in  two  ways ;— first,  by  protecting 
the  surface  from  contact  with  the  atmosphere ;  and  secondly,  by  con- 
tracting to  a  certain  extent  as  it  dries,  which,  together  with  its  close 
adhesion  to  the  cuticle,  tends  to  keep  up  a  degree  of  pressure  or  com- 
pression, that  proves  beneficial  to  the  weakened  part,  as  well  by 
affording  it  support,  as  by  favouring  the  absorption  of  any  slight 
interstitial  effusion.  The  varnish  may  be  removed,  when  the  vascular 
action  in  the  subjacent  integument  has  quite  subsided  to  its  natural 
standard.  If  applied,  however,  over  a  large  surface,  it  might  prove 
injurious  by  mechanically  obstructing  the  cutaneous  transpiration  of 
the  part ;  and  this  would  favour  the  occurrence  of  vesication.  Such 
an  objection  does  not  apply  to  cotton.  For  a  like  reason,  the  aqueous 
mucilages  are  less  objectionable  on  the  large  scale  than  collodion, 
which  is  quite  impervious  to  moisture;  while  they  readily  im- 
bibe a  little  from  the  surface  below,  which  not  only  relieves  the 
subjacent  integument,  but  also  prevents  undue  desiccation  of  the 
protective  layer,  and  its  consequent  cracking  and  peeling  off. 

But  where  a  very  large  surface  is  burnt,  and  when  the  depression 
is  considerable,  the  continuous  application  of  cold  cannot  be  had  re- 
course to,  as  it  would  tend  still  farther  to  lower  the  system.  In  this 
case,  a  warm  opiate  fomentation  may  be  employed,  which  will  greatly 
mitigate  the  pain ;  and  subsequently,  the  cotton  or  varnish  may  be 
employed  as  before.  Some  persons  employ  the  cotton  in  the  first 
instance ;  and  this  will  be  the  most  judicious  treatment  in  many 
burns  of  the  first  and  second  degrees,  where,  from  the  great  extent  of 
injured  surface,  neither  cold  nor  warm  lotions  can  be  conveniently 
employed.  The  cotton,  moreover,  has  this  obvious  advantage,  that 
when  once  applied  in  such  cases,  it  needs  not  soon  to  be  disturbed ; 
while  liquid  appliances,  on  the  contrary,  require  frequent  or  constant 
attention  and  renewal.  This  peculiarity  forms  a  decided  recom- 
mendation of  it  for  those  distressing  cases  of  great  severity,  in 
which  all  hope  of  life  is  at  once  destroyed ;  and  in  which,  therefore, 
the  treatment  ought  from  the  first  to  be  chiefly  directed  to  soothe  the 
suffering  of  the  last  moments.  A  popular  application,  which  deserves 
mention  as  a  ready  substitute  for  the  cotton  or  varnish,  after  the 
vascular  action  has  been  repressed,  is  flour,  dusted  thickly  over  the 
reddened  surface.  It  is  applicable  to  burns  of  the  first  degree  ;  but 
not  when  the  injury  has  caused,  or  is  likely  to  cause  vesicles ;  for,  by 
the  bursting  of  these,  the  flour  becomes  a  mass,  which  on  hardening, 
irritates  the  skin,  instead  of  protecting  it. 

Stimulant  applications  from  the  commencement  have  been  recom- 
mended ;  but,  in  the  early  stages  of  all  burns,  they  tend  to  increase 
the  vascular  action,  and  so  carry  the  injury  to  a  higher  degree  than 
it  would  otherwise  have  attained.  Turpentine  has  been  considered 
to  exercise  a  constringing  action  on  the  vessels  of  the  integument, 
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and  thus  to  prevent  effusiou ;  but  this  substance  on  many  skins,  even 
when  in  the  healthy  condition,  is  itself  a  very  powerful  rubefacient. 
In  slight  burns  of  the  face,  from  explosions,  by  which  the  eye  is 
injured  by  particles  of  gunpowder  stuck  on,  or  into,  the  conjunctiva, 
all  the  large  grains  should  be  removed  at  once ;  after  which,  linen 
cloth,  kept  very  wet  with  cold  water,  or  a  cold,  light,  very  moist 
bread-and-water  poultice  enclosed  in  a  cloth,  forms  the  best  applica- 
tion, and  is  to  be  laid  across  the  eyes,  the  patient  lying  in  bed.  The 
water  here  dissolves  and  carries  off  the  nitre  of  the  powder,  while  its 
remaining  constituents,  *  sulphur  and  charcoal,  are  washed  away. 
Those  particles  which  remain  should  after  a  day  or  two  be  carefully 
picked  out  with  some  fine-pointed  instrument.  The  operation,  which 
has  been  advised,  of  picking  out  with  the  point  of  a  needle  all  par- 
ticles of  gunpowder  that  have  lodged  in  the  skin,  would  be,  in  many 
instances,  where  the  whole  face  and  head  are  thus  tattooed,  as  impos- 
sible to  execute,  as  it  would  be  dangerous  and  cruel  to  attempt. 

The  treatment  of  pharyngitis,  or  laryngitis,  following  an  attempt 
to  swallow  boiling  water,  does  not  differ  materially  from  that  proper 
for  acute  idiopathic  cases  of  the  same  nature  ; — it  must  be  instant  and 
energetic.  It  consists  chiefly  of  depletion,  local  or  general  according 
to  circumstances,  counter- irritation,  the  exhibition  of  antimonial  or 
mercurial  medicine,  and  the  employment  of  a  tepid  demulcent  gargle. 
Bronchotomy,  as  a  last  resource,  should  be  performed  as  early  as  the 
necessity  for  it  is  evident,  because  the  ultimate  success  of  this 
operation,  as  of  that  for  strangulated  hernia,  depends  very  much  on 
the  period  at  which  it  is  instituted. 

The  Second  Degree  of  burn  is  characterized  by  the  presence  of 
vesication,  in  addition  to  the  erythematous  rubefaction  observed  in 
the  first.  The  vesicles  form  where  the  heat  has  been  most  intense, 
or  longest  applied.  Though  generally  formed  immediately,  or  very 
soon  after  the  occurrence  of  the  burn,  they  may  continue  enlarging,  or 
new  ones  may  be  formed  during  the  next  twelve  or  eighteen  hours,  if 
the  part  has  not  been  properly  protected  from  irritation.  The  con- 
tained serum  may  be  either  clear  or  opaque,  colourless  or  tinged  with 
various  shades  of  yellow  and  red.  Around  them  for  some  distance, 
the  first  degree  of  burn  prevails,  but  the  swelling  and  pain  are  here 
greater;  the  latter,  when  the  phlycteme  are  large  and  full,  being 
accompanied  with  a  feeling  of  tension.  Such  is  the  state  of  matters 
when,  as  is  most  commonly  the  case,  a  hot  liquid  has  produced  the 
injury ;  but,  when  it  is  occasioned  by  actual  contact  with  a  heated 
solid,  the  epidermis  frequently  adheres  to  it,  and  is  torn  off  along  with 
it  on  its  removal.  When  this  happens,  the  pain  experienced,  from 
exposure  of  the  denuded  surface  to  the  atmosphere,  is  exceedingly 
acute,  and  slight  suppuration  is  almost  inevitable.  This  suggests  the 
propriety  of  not  lacerating  the  vesicles  J  or  if,  to  relieve  their  tension, 
it  be  necessary  to  evacuate  part  of  their  contents,  of  making  the  opeu- 
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ing  as  small  as  possible,  and  then  preserving  the  cuticle  otherwise 
entire  until  the  surface  beueath  shall  have  no  need  of  such  protective 
covering.  Under  favourable  circumstances,  the  detached  cuticle  dries, 
and  shrivels  up  in  a  few  days  ;  it  then  falls  off,  or  may  be  removed, 
its  place  being  supplied  by  a  new  layer  of  similar  structure,  as  yet, 
indeed,  more  delicate,  and  of  a  reddish  hue,  but  which  soon  assimi- 
lates its  appearance  to  that  of  the  original  tissue.  Even  if  slight 
suppuration  occur,  no  mark  is,  after  a  time,  discernible  ;  but  if  the 
purulent  secretion  be  from  any  cause  protracted,  a  scar  or  slight  •  dis- 
figurement ensues,  which,  however,  with  time  and  appropriate  treat- 
ment, ultimately  disappears. 

The  Local  Treatment  of  tlie  Second  Degree  of  burn  differs  from 
that  of  the  first,  in  so  far  only  as  the  appliances  to  the  vesications 
are  concerned.  When  produced,  as  this  grade  usually  is,  by  scald- 
ing fluids,  some  parts  covered  by  the  clothes  are  generally  more 
or  less  injured  ;  and  in  the  removal  of  these  the  greatest  possible 
care  is  requisite  to* prevent  laceration  of  the  vesicles,  or  the  tear- 
ing away  of  the  detached  cuticle.  If  the  vesication  be  slight,  the 
treatment  for  the  first  degree  may  be  instituted,  taking  every  care 
that  the  elevated  epidermis  be  preserved  from  injury.  But  if  the 
subcuticular  effusion  be  very  great,  the  vesicles,  as  they  become  large 
and  tense,  should  be  punctured  with  a  small  needle.  The  evacuation 
of  their  contents  in  this  way  affords  much  relief ;  and  if  the  fluid  re- 
accumulate,  it  may  again  be  discharged  in  a  similar  manner.  Cold 
astringent  lotions  offer  the  most  probable  means  of  limiting  the 
effusion  ;  but  these  may  be  counter-indicated  by  various  circumstances, 
which  have  already  been  sufficiently  explained  while  speaking  of  the 
treatment  of  the  first  degree.  Glycerine,  mingled  with  an  equal 
quantity  of  water,  has  lately  been  recommended  as  a  topical  applica- 
tion in  burns  of  the  first  and  second  grades.  It  certainly  has  the 
property  of  keeping  the  part  soft  and  moist  for  a  long  time.  If  the 
cuticle  has  been  torn  off,  the  raw  surface,  when  large,  is  most  effectually 
soothed  and  protected  by  the  Linimentum  Aqua?  Calcis ;  or  when 
small,  by  forming  an  artificial  crust  over  it  with  mucilage,  collodion, 
or  the  nitrate  of  silver,  which  being  applied  gently  to  the  moist  sur- 
face, coagulates  the  secretions,  and  thus  forms  a  protective  layer. 
Over  the  thin  crust  produced  by  the  lunar  caustic,  a  piece  of  gold- 
beater's skin  should  be  applied,  to  prevent  its  cracking  and  premature 
detachment.  The  method  of  healing  by  incrustation  is  preferable, 
when  the  prevention  of  scars  is  an  important  object,  as  it  is  when 
the  face,  neck,  arm,  or  hand,  especially  in  a  female,  is  the  seat  of 
injury. 

The  Linimentum  Aquas  Calcis,  or  Carrou  Oil,  as  it  is  popularly 
tei-med,  has  been  sometimes  employed  indiscriminately  over  the  whole 
of  the  burnt  surface,  whether  blistered  and  denuded  or  not  j  but  its  em- 
ployment in  this  manner  is  attended,  in  some  degree,  with  the  same 
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objection  formerly  offered,  that  of  preventing  the  application,  over  a 
large  area,  of  a  varnish  impermeable  to  aqueous  moisture,  owing  to  its 
checking  or  preventing  the  cutaneous  transpiration,-an  effectwhich  is, 
with  justice,  believed  to  increase  the  subcuticular  effusion.  The  common 
turpentine  liniment,  composed  of  turpentine  and  resinous  ointment,  is 
objectionable  on  the  same  account,  and  is,  besides,  much  too  stimulant 
an  application  to  the  blistered  surface.  If  the  effusion  m  the  vesicles 
become  decidedly  puriform,  the  raised  cuticle  must  be  freely  incised, 
and  the  surface  treated  as  an  ordinary  ulcer,  should  it  continue  to 
suppurate;  or  the  incnisting  process  may  be  tried,  if  the  secretion  of 

matter  be  scanty. 

The  Third  Degree  of  burn  consists  of  cauterization  of  the  epidermis, 
and  the  papillary  or  superficial  layer  of  the  dermis.    Gunpowder  ex- 
plosions are  said  frequently  to  produce  this  grade  ;  and  the  skm,  m 
these  cases,  is  permanently  tattooed,  in  many  places,  by  the  lodgment 
of  black  particles  driven  into  if.    In  this  grade,  the  part  is  usually 
charred  at  once,  or  it  dies  very  soon.    The  esfihars,  in  the  slighter 
cases,  are  so  thin  as  to  resemble  mere  stains  ;  but  in  other  instances, 
they 'may  be  half  a  line  or  more  in  thickness.    They  vary  in  colour, 
from  greyish-yellow  to  dark-brown;  and,  in  consistence,  from  a  moist 
and  soft,  to  a  dry  and  hard  though  pliant  condition.    When  pro- 
duced by  a  scald,  they  are  usually  of  the  lighter  hue,  and  softer 
consistence ;  and  as,  under  these  circumstances,  the  vitality  of  the 
part  has  not  been  instantaneously  destroyed,  the  slough  is  frequently 
covered  with  dark  vesications,  the  fluid  contained  in  which  is  san- 
guineous, and  of  a  red  or  brown  colour.    These  are  seldom  found  over 
an  eschar  which  has  been  produced  immediately  by  a  solid  of  high 
temperature,  because  the  slough  thus  formed  is  usually  dry  and  hard. 
It  is  in  that  case  also  depressed,  while  the  surrounding  integument 
is  coiTugated  and  drawn  in  around  it.    When  present,  however, 
Dupuytren  regarded  these  dark-coloured  vesications  as  extremely 
characteristic,  indeed  diagnostic,  of  this  degree  of  burn.    When  pro- 
duced by  a  solid  body  which  has  remained  for  some  time  in  contact 
with  the  skin,  or  by  a  metal  in  the  state  of  fusion,  the  cuticle,  together 
with  a  thin  layer  beneath  it,  is  occasionally  torn  off  at  the  time,  leaving 
the  dermis  exposed,  and  of  a  greyish  colour,  part  of  which  dies  sub- 
sequently, so  that  nearly  its  whole  thickness  is  destroyed.  Imme- 
diately around  the  charred  portions  of  integument,  the  skin  will  be 
found  to  have  suffered  to  the  second  degree,  as  exhibited  by  the  limpid 
vesicles;  and  still  further  off,  to  be  merely  affected  with  the  erythema 
of  the  first.    Dupuytren  remarked  that,  while  in  every  burn  the  pain 
is  acute,  it  is  much  more  intense  when  the  skin  is  burnt  only  on  its 
surface,  than  when  the  injury  extends  more  deeply.    Accordingly,  the 
third  degree  of  burn  is  found  to  be  the  most  painful  of  any  ;  though 
some  writers  have  stated  it  to  be  less  so  than  the  two  preceding 
varieties.    The  danger  to  the  constitution,  also,  is  proportionately 
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greater  here  than  in  these, — primarily,  because  the  shock  is  greater 
and  the  pain  more  intense ;  and  secondarily,  because  the  reparative 
powers  of  the  system  will  be  more  largely  taxed  in  this  than  in  the 
more  superficial  injuries.  So  soon  as  the  parts  are  quite  dead,  there 
is  a  remission  of  the  pain  for  a  few  hours,  until  inflammation  be 
established,  and  the  process  of  separation  commenced ;  yet  even  during 
this  interval,  though  the  eschar  itself  be  insensible  to  the  touch,  yet, 
from  its  thinness,  a  very  gentle  pressure  on  it,  by  being  transmitted  to 
the  living  and  sensitive  structure  beneath,  will  excite  acute  pain. 
Upon  the  supervention  of  inflammation,  there  is  a  re-accession  of  pain, 
and  it  now  continues  very  severe,  until  a  short  time  after  the  sloughs 
have  been  thrown  off;  the  period  of  which  occurrence  varies  according 
to  their  thickness  and  the  vigour  of  constitution,  from  four  to  fourteen 
days  after  the  infliction  of  the  injury.  The  removal  of  the  sloughs 
must  not  be  hastened  by  force,  on  account  of  the  pain  which  such 
treatment  would  occasion.  The  remaining  sore  is  superficial,  and 
generally  cicatrizes  rapidly.  The  resulting  cicatrix  is  at  first  redder 
than  the  surrounding  integument ;  but  subsequently  it  becomes  pre- 
ternaturally  white ;  its  surface  depressed,  smooth,  and  imperfectly 
papillated  ;  or  sometimes,  when  suppuration  has  been  prolonged,  it  is 
marked  by  irregular  lines,  ridges,  and  conjugated  knots.  The  local 
result  is,  therefore,  disfigurement. 

The  Local  Treatment  of  the  Third  Degree  of  burn  will  be  described 
along  with  that  proper  for  the  fourth,  as  the  same  case  usually  presents 
the  characters  of  each.  It  will  be  sufficient,  at  present,  merely  to 
mention  the  formation  of  an  artificial  crust,  by  some  of  the  methods 
already  described,  as  being  very  applicable  when  the  eschar  is  thin, 
and  most  desirable  when  it  is  on  exposed  parts,  as  the  cicatrix, 
obtained  in  this  way,  is  much  more  perfect  and  similar  to  the  original 
integument  than  that  resulting  from  ordinary  granulation. 

The  Fourth  Degree  of  burn  is  generally  produced  by  the  actual 
contact  of  a  solid  body  at  a  high  temperature.  In  this  case  an  eschar 
is  at  once  formed,  comprehending  the  whole  thickness  of  the  skin, 
and  frequently,  also,  the  subcutaneous  cellular  tissue.  It  is  here  dark, 
brown,  or  black  in  colour ;  dry,  hard,  and  leathery,  yet  brittle,  in 
consistence ;  and  is  quite  insensible,  pressure  producing  little  or  no 
pain,  even  in  structures  naturally  the  most  sensitive, — the  dermis 
being  completely  destroyed.  Owing  to  the  fluids  having  been  thus 
almost  instantaneously  expelled  from  the  carbonized  integument, 
diminution  of  its  bulk  necessarily  ensues,  both  in  its  thickness  and 
its  superficies.  The  eschar  is  consequently  depressed  below  the  level 
of  the  surrounding  skin  ;  and  the  latter,  still  more  than  in  the  third 
degree,  is  drawn  in  around  it,  exhibiting  numerous  puckered  folds  or 
corrugations  radiating  from  the  margin  of  disorganization.  When 
the  part  dies  more  slowly  from  the  violence  of  inflammatory  re-action, 
the  slough  is  softer  and  less  depressed.    Its  thickness  varies  from  one 
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tothreo  lines,  being,  for  the  same  depth  of  destruction,  thinner  in  the 
hard  and  dry  variety,  because  of  its  greater  density  and  compactness, 
than  in  the  soft  and  moist  form,  which  is  more  loose  and  flabby  in  its 
texture.  Receding  from  the  point  where  the  heat  has  been  most 
intense,  the  three  minor  grades  of  burn  are  generally  observable ;  that 
of  the  most  superficial  character  occupying  the  most  distant  site.  The 
pain  is  severe  so  long  as  the  application  of  the  cauterizing  agent  is 
continued  ;  but  upon  its  removal  it  ceases,  at  least  in  that  spot,  for  a 
few  hours,  during  which  time,  little  more  than  uneasiness  may  be  felt 
in  the  part  which  bears  the  characters  of  this  degree,  because  the 
structure  which  would  have  been  most  acutely  sentient,  had  its  vitality 
been  preserved,  has  been  at  once  destroyed.  If,  however,  the  neigh- 
bouring surface  be  affected  in  a  more  superficial  manner,  then  the 
pain,  already  described  as  attendant  on  burns  of  the  first  three 
degrees,  will  be  experienced.  Even  if  the  latter  condition  should  not 
exist  from  the  fh*st,  it  will  ensue,  in  the  course  of  a  few  hours,  and 
severe  pain  will  then  become  developed  from  inflammation  attacking 
the  integument  around. 

In  three  or  four  days,  the  parts  beneath  the  slough  have,  from  the 
same  cause,  become  painful  •  and  both  cause  and  symptom  increase  in 
severity  during  the  first  week,  at  the  expiration  of  which  period,  or 
about  the  ninth  day,  their  intensity  begins  to  decline,  and  afterwards 
suffers  a  gradual  diminution,  which  is  contemporaneous  with  the 
establishment  of  the  process  of  separation  between  the  dead  and  living 
structures.  The  process  of  ulcerative  absorption  by  which  this  is 
effected,  having  been  described  in  another  part  of  this  work,  need  not 
be  related  here.  The  separation  is  effected  during  the  third  week  after 
the  infliction  of  the  injury.  Granulation  now  proceeds,  in  some  cases, 
with  sufficient  activity  ;  but  very  often  it  assumes  the  indolent  cha- 
racter, and  is  attended  with  profuse  suppuration,  when  the  surface  is 
of  large  extent.  The  cicatrix,  when  at  last  completed,  is,  as  before 
explained,  much  smaller  than  the  original  destruction  of  integument ; 
it  is  permanently  depressed,  of  a  fibrous  appearance,  smooth  unless 
cicatrization  has  been  irregular ;  possessed  of  little  common  sensibility, 
and  very  liable  to  chafe  and  ulcerate.  Thus  by  its  appearance  it  con- 
stitutes, at  least,  a  disfigurement;  while  by  its  contraction,  or  adhesion 
to  parts  beneath,  serious  defornrties  may  be  produced,  attended  pro- 
bably with  much  loss  of  motion. 

Previous  to  separation  of  the  slough,  or,  at  least  until  that  con- 
dition be  considerably  advanced,  it  is  often  difficult,  if  not  impossible, 
to  pronounce  with  certainty  whether  a  burn  be  of  the  third,  fourth, 
or  even  of  the  fifth  degree,  especially  in  situations  where  the  bones 
are  but  thinly  covered  by  soft  parts  j  because  the  secondary  sloughing 
consequent  on  the  inflammation  which  attains  its  height  about  the 
ninth  day,  is  frequently  so  extensive  and  profound,  as  to  make  an 
eschar,  which  at  first  seemed  inconsiderable,  become  subsequently  of 
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very  formidable  dimensions.  A  knowledge  of  the  manner  in  which 
the  injury  was  produced  as  regards  the  nature  of  the  agent,  and  the 
mode  and  duration  of  its  application,  will  assist  in  forming  an  idea  as 
to  how  far  the  caloric  may  have  penetrated. 

The  following  remarks  will  usually  be  sufficient  for  ascertaining  the 
primary  amount  of  destruction.  The  present  degree  is  distinguished 
from  the  third,  by  observing  that  in  this,  severe  pressure  on  the 
eschar  at  an  early  period  produces  little  pain  ;  while  in  the  more 
superficial  lesion,  gentle  pressure  produces  intense  agony.  As  before 
explained,  there  may  be  here  also  very  acute  pain  from  the  commence- 
ment, owing  to  a  superficial  inflammation  of  the  surrounding  skin, 
and  until  pressure  be  actually  made  on  the  primary  slough,  the  pa- 
tient's sensations  may  not  be  so  well  defined  as  to  inform  him  that 
under  it  at  least,  there  is  little  or  no  pain.  From  a  burn  of  the 
fifth  grade,  the  present  degree  is  distinguished  by  its  comparative 
want  of  resonance  on  percussing  the  eschar,  which  property,  if 
present  at  all,  can,  from  the  thinness  of  the  slough,  exist  only  in  a 
very  slight  degree ;  while  in  a  burn  of  the  fifth  grade,  a  distinctly 
sonorous  effect  is  produced  from  the  eschar.  Of  course,  in  any  case, 
where  the  slough  is  of  the  soft  and  moist  description,  percussion  is 
useless,  and  could  produce  no  distinctive  sound. 

The  Local  Treatment  of  the  Third  and  Fourth  Degrees  of  burn 
comprises  four  indications  ;  namely — to  regulate  the  amount  of  in- 
flammation ;  to  favour  separation  of  the  sloughs  ;  to  assist  the  pro- 
cesses of  granulation  and  cicatrization  ;  and  to  prevent,  or,  in  some 
cases,  to  modify  deformity.  The  first  indication,  which  is  to  regulate 
the  amount  of  inflammation,  requires  that  its  activity  should  be  re- 
pressed when  excessive  ;  and  that  when  defective,  local  reaction  should 
be  promoted,  because  a  certain  amount  of  vascular  action  is  necessary 
to  effect  the  detachment  of  the  eschai*,  and  the  subsequent  cicatriza- 
tion of  the  sore.  To  limit  the  inflammation,  an  elevated  and  relaxed 
condition  of  the  part  should  be  preserved.  If  it  prove  excessive,  so  as 
to  threaten  extensive  secondary  sloughing,  local  depletion  may  be  re- 
quired ;  in  estimating  the  necessity  for  which,  the  character  and 
degree  of  the  general  symptoms  ofpyrexia  will  render  valuable 
guidance.  In  robust  and  plethoric  adults,  in  whom,  when  the  injury 
is  of  small  extent,  the  system  has  been  little  depressed,  the  early 
abstraction  of  blood  by  leeches  may  limit  very  considerably  the  im- 
pending destruction  of  tissue.  These  should  be  applied,  when  the  col- 
lapse has  quite  worn  off,  as  near  as  possible  to  the  threatened  part. 
Perhaps  in  a  few  rare  cases  moderate  general  bleeding  may  be  ad- 
visable, in  order  to  restrain  the  local  action  ;  but  cither  form  of 
depletion  must  be  employed  with  the  utmost  caution,  and  iu  as  sparing 
a  manner  as  will  suffice  for  the  attainment  of  the  immediate  object  in 
view  ;  moro  especially  when  the  amount  of  destruction  lias  been  great, 
because,  as  will  afterwards  be  mentioned  when  describing  the  consti- 
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tutional  treatment,  it  will  be  injudicious  to  weaken  the  powers  of 
the  system,  when  it  will  soon  have  need  of  all  its  energies  to  carry 
on  the  work  of  reparation. 

On  the  other  hand,  when  local  and  general  reaction  prove  very 
tardy  and  defective,  stimulant  applications  must  be  resorted  to,  rn 
order  first— to  excite  a  sufficient  amount  of  local  inflammation  to 
throw  off  the  slough;  and,  secondly— through  this  medium  to  assist 
in  rousing  the  system  from  collapse.  For  this  purpose,  the  liniment 
composed  of  resinous  ointment  and  turpentine  may  be  applied,  and 
its  stimulant  properties  regulated  by  varying,  when  necessary,  the 
quantity  of  the  latter  ingredient. 

The  manner  of  fulfilling  the  second  indication,  which  is  to  pro- 
mote separation  of  the  slough,  may  vary  a  little  under  different 
circumstances.  The  warm  water  dressing,  consisting  of  cloths  dipped 
in  warm  water,  and  covered  with  oiled  silk  to  prevent  evaporation 
and  cooling,  is  usually  the  best  appliance  ;  and  if  there  be  much  pain, 
the  water  may  be  medicated  with  opium.  Light  poultices  answer 
the  same  purpose;  but  if  large,  they  prove,  from  their  weight,  espe- 
cially when  on  the  trunk,  distressing  to  the  patient.  If  the  in- 
flammatory action  be  very  weak,  the  applications  may  be  rendered 
stimulant  by  the  addition  of  a  metallic  salt.  No  mechanical  force 
must  be  employed  to  detach  the  eschars  ;  but  if  a  large  piece  be 
loose  except  at  one  point,  the  greater  portion  of  it  may  be  cut  off  near 
the  point  where  it  is  still  attached.  Occasionally  matter  forms  under 
a  part  of  the  eschar,  and,  accumulating,  gives  rise  to  pain  and  tension. 
Fluctuation  is  perceptible  at  the  part,  and  free  incision  of  the  slough 
is  requisite  to  permit  the  escape  of  the  purulent  collection. 

The  third  indication,  which  is  to  promote  granulation  and  cicatriza- 
tion, comes  into  play  immediately  subsequent  to  the  separation  of  the 
eschar  ;  when  the  usual  treatment  of  granulating  sores,  as  described 
while  treating  of  the  results  of  inflammation,  is  to  be  instituted.  If 
there  be  much  fcetor,  a  weak  solution  of  the  chloride  of  zinc,  or  of  soda, 
may  be  advantageously  employed.  If  the  sore  lose  its  vigorous  cha- 
racter, and  become  indolent,  the  part,  especially  when  on  an  extremity, 
should  be  encircled  with  a  lightly-applied  bandage,  which  not  only 
affords  support,  but,  by  the  gentle  pressure  which  it  exerts,  tends  to 
prevent  that  flabby  exuberance  of  granulation  which  is  so  liable  to 
occur,  and  so  certain,  if  it  do  occur,  to  retard  cicatrization. 

It  is  proper  here  to  mention  that  these  injuries  have  been,  and  are 
sometimes  at  the  present  day,  treated  differently,  by  means  of  unctuous 
applications,  of  cotton,  &c.  The  former  of  these  are,  however,  by  no 
means  so  cleanly  as  the  water-dressing.  The  Unguentum  Calaminaj, 
and  Oleum  Palmse,  are  probably  the  least  objectionable  of  them  ;  and 
it  is  advised  to  spread  them  thinly  on  lint,  in  which  a  number  of 
small  apertures  have  been  made,  so  as  to  permit  the  free  escape  of 
matter  from  beneath  the  immediate  dressing.    The  surface  is  also 
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dusted  over  with  vegetable  charcoal  by  some  surgeons,  with  the  . 
tention  of  thereby  sopping  up  the  profuse  discharge.  This  is  cer- 
tainly not  a  seemly  application  ;  and  its  use,  when  possible,  had 
better  be  avoided,  as  the  washing,  required  at  each  dressing  to  remove 
this  substance,  cannot  be  beneficial  to  the  tender  granulating  surface. 
With  regard  to  cotton,  the  application  of  which  has  been  recom- 
mended in  numerous  layers,  Professor  Miller  justly  remarks,  that  in 
these  severe  burns,  it  "  would  speedily  become  soaked  with  the  dis- 
charge, and  either  require  frequent  renewal  or  else  prove  a  very  hot- 
bed of  pestilential  putrescence." 

The  fourth  indication,  which  is  to  prevent,  or,  in  some  cases,  to 
modify  deformity  arising  from  the  centripetal  tendency  of  the  struc- 
tures around  the  burn,  during  and  after  cicatrization,  is  accomplished 
chiefly  by  preserving  the  parts  in  such  an  attitude  that  the  tissues 
must  be  approximated  longitudinally  as  regards  the  long  axis  of  the 
body,  rather  than  in  the  transverse  direction.  For  it  will  be  observed 
that  contraction  of  the  cicatrix  in  the  former  direction  will  rarely 
produce  deformity,  though  it  may  cause  a  degree  of  tension  and 
stiffness  ;  while  in  the  latter,  serious  impairment  of  motive  function 
may  readily  be  induced,  from  fixation  of  a  joint  even  in  a  convenient 
attitude,  or,  what  is  more  common,  in  an  extremely  awkward  and 
sometimes  an  absolutely  dislocated  position.  In  order  to  obviate  this, 
the  position  of  the  part  during  the  progress  of  cicatrization,  and  for 
some  time  after  its  completion,  must  be  so  ordered  that  it  will  oppose 
any  such  malposition  of  the  joint  implicated.  The  period  of  complete 
cicatrization  may  be  thus  somewhat  deferred  ;  and  if,  during  this 
delay,  hectic  should  supervene,  or  prove  more  urgent,  all  opposition 
to  nature's  own  manner  of  cure  must  be  desisted  from,  and  subse- 
quent measiires  trusted  to,  for  the  palliation  or  removal  of  any  de- 
formity which  may  have  accrued  from  it.  The  contraction  can  be 
moderated,  and  its  direction  regulated,  in  many  situations,  where 
bandages  would  have  no  effect,  as  on  the  face,  neck,  and  some  parts  of 
the  limbs,  by  strips  of  isinglass  plaster.  As  there  is  at  the  angles  of 
commissure  of  the  fingers  and  toes  a  great  tendency  to  union  of  the 
opposed' surfaces,  the  dressing  must  be  carefully  inserted  between  them 
up  to  the  top  of  the  fissure,  and  a  turn  of  a  bandage  brought  above, 
so  as  to  exert  a  steady  pressure  on  the  part.  Natural  orifices  must 
be  kept,  by  appropriate  mechanical  means,  from  closure  or  constric- 
tion, during  cicatrization  in  their  neighbourhood.  To  prevent  fixation 
of  a  joint,  either  from  contraction  of  the  tissues,  or  from  its  long  con- 
tinuance in  one  attitude,  passive  motion  must,  in  the  latter  stages,  be 
cautiously  instituted,  and  the  exact  position  of  the  articulation 
varied  a  little  from  day  to  day.  But  in  many  cases  the  destruction  is 
so  deep,  or  so  extensive,  that  partial  or  complete  loss  of  motion 
must  inevitably  ensue.  In  these  instances,  the  joint,  during  treat- 
ment, must  be  preserved  in  that  condition,  as  to  flexion  and  extension, 
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which  will  render  the  limb  most  useful  if  spurious  anchylosis  occur. 
This  position,  in  the  elbow,  will  be  semiflexion,  the  fore-arm  being 
bent  nearly  to  a  right  angle  with  the  arm,  and,  in  the  knee,  almost 

complete  extension.  «  ,1 

Amputation  can  seldom,  if  ever,  be  requisite  m  bums  of  the  fourth 
de-reefexcept  in  rare  cases  of  very  profuse  and  obstinate  discharge 
from  an  extensive  surface,  in  which  the  hectic  proves  imminent; 
or  when  the  soft  structures  over  the  bone  are  exceedingly  thin, 
and  are  destroyed  all  around  it,  which  occasionally  happens  in 
the  finders  and  toes,  a  burn  of  the  fourth  class  in  theSe  situations 
being  locally  as  severe  as  one  of  the  fifth  degree  in  better  protected 

parts.  m 

The  Fifth  Degree  of  burn  consists  of  a  disorganization — not  only  01 
the  skin,  but  also  of  the  subjacent  soft  parts  to  a  variable  depth,  occa- 
sionally down  to  the  bone  itself.    In  this  case  the  primary  eschar 
when  produced  instantaneously,  or  at  least  rapidly,  by  incandescent 
or  burning  bodies,  is  black,  depressed,  and  dry;  hard  and  sonorous 
on  percussion.    When  the  part  dies  more  slowly,  in  consequence  of 
the  heat  having  been  less  intense,  or  applied  for  a  shorter  time,  the 
slough  is  softer  and  more  moist.    It  is  quite  insensible  to  pretty 
severe  pressure,  until  inflammation  has  set  in,  around  and  beneath  it, 
when  of  course  pain  accompanies  the  vascular  action,  and  is  aggra- 
vated by  pressure.    During  the  violence  of  this  reactional  process, 
secondary  sloughing  of  the  tissues  is  very  apt  to  occur.    Arteries  and 
nerves  sometimes  preserve  their  vitality  in  midst  of  the  disorganiza- 
tion, for  several  days.    More  commonly,  however,  they  perish  at  the 
same  time  with  other  tissues ;  and  if  they  happen  to  be  large  or 
important  trunks,  gangrene  of  the  distal  parts  supplied  by  them  may 
possibly  be  the  result.    The  minor  degrees  of  burn  will  usually  be 
observed  in  more  or  less  regular  gradation,  receding  from  the  point 
where  the  heat  has  been  most  intense ;  but  independently  of  this  source, 
pain  becomes  developed  in  a  few  hours  after  receipt  of  the  injury, 
from  inflammation  arising  in  the  superficial  parts  immediately  around 
the  eschar ;  and  owing  to  the  same  circumstance,  during  tho  second 
week,  pain  on  pressure  is  elicited,  gradually  extending  from  the  cir- 
cumference to  the  centre  of  the  slough,  as  the  vascular  action  in- 
creases beneath  it.    At  the  expiration  of  that  period  it  begins  par- 
tially to  separate ;  the  most  highly  organized  structures  being  the 
first  thrown  off.    In  persons  of  bad  constitution  there  is  at  this  time 
danger  of  hemorrhage  from  arteries  which  have  suffered  solution  of 
continuity,  and  which,  owing  to  the  vitiated  state  of  the  system,  have 
not  been  occluded  previous  to  the  exposure  of  their  extremities. 
Pieces  of  tendon  remain  frequently  for  several  weeks  undetached,  if 
not  cut  away  ;  and  if  bone  have  become  necrosed,  the  exfoliated  por- 
tions may  not  be  thrown  off  for  a  much  longer  period.    After  an 
extensive  injury  of  this  severe  character,  the  system  requires  some 
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time  to  rally ;  and  it  is  not,  in  general,  until  two  or  three  days  after 
its  occurrence  that  reaction  is  fully  established.  During,  and  for  a 
considerable  time  after,  the  separation  of  the  slough,  the  suppuration 
is  very  foetid  and  abundant.  Owing  to  the  depth  of  the  sore,  healing 
advances  very  slowly.  Muscles,  tendons,  and  aponeuroses  become 
adherent  to  each  other,  and  contribute  to  form  the  cicatrix,  which, 
when  at  last  completed,  is  uneven  and  irregular,  and  effectually 
prevents  any  motion  of  the  parts  which  have  assisted  in  its  produc- 
tion. The  local  results  of  this  degree  of  burn  may  be  any  of  the 
different  varieties  of  deformity  or  mutilation,  attended  by  correspond- 
ing impairment  or  loss  of  function. 

The  Local  Treatment  of  the  Fifth  Degree  of  burn  is  precisely  similar 
to  that  already  indicated  as  proper  for  like  injuries  of  the  fourth. 
Amputation  is  requisite-  in  burns  of  this  degree  under  the  follow- 
ing circumstances  : — First,  when  upon  separation  of  the  slough, 
the  interior  of  a  large  articulation,  such  as  the  knee  or  ankle,  is  laid 
open.  Secondly,  when  the  same  result  follows  inflammation  and  ab- 
scess in  its  interior.  Thirdly,  when  a  large  portion  of  bone  is  exposed 
on  the  detachment  of  the  eschar,  a  condition  which  would  induce 
extensive  necrosis.  Fourthly,  when  the  loss  otherwise  is  so  great  as  to 
hold  out  little  expectation  of  the  sore  healing  ;  or,  if  that  should  take 
place,  of  the  limb,  thus  preserved,  proving  anything  but  an  in- 
cumbrance to  its  possessor.  Fifthly,  at  a  later  period,  amputation  may 
be  called  for  to  save  the  system  from  sinking  beneath  the  hectic  con- 
sequent on  profuse  and  prolonged  suppuration. 

The  Sixth  Degree  of  burn,  which  consists  in  the  complete  charring 
of  the  whole  thickness  of  a  part  or  limb,  is  easily  recognised  by  the 
part  thus  incinerated  being  shrunken,  hard,  totally  insensible  to  the 
severest  pressure,  brittle  and  distinctly  sonorous  on  percussion.  This 
primary  eschar  is  black  in  colour  ;  and,  when  produced  at  once  by  the 
limb  being  enveloped  by  metal  in  a  state  of  fusion,  the  line  of  destruc- 
tion proceeds  from  the  surface  almost  directly  down  to  the  bone ;  but 
when  the  carbonization  has  been  more  slowly  effected,  the  eschar 
proceeds  more  obliquely  through  the  tissues,  gradually  penetrating 
more  deeply  as  it  approaches  the  point  of  actual  contact  with  the 
burning  body,  at  which  part  everything,  including  the  bone  itself,  is 
involved  in  destruction.  The  secondary  sloughing,  however,  brings 
both  cases  nearly  to  the  same  condition  in  this  respect,  and  when  the 
eschar  is  thrown  off,  an  irregular  and  conical  stump  remains,  of  which 
the  bone  forms  the  most  projecting  part,  destined,  ere  cicatrization  be 
effected,  to  die  and  exfoliate.  The  inflammatory  reaction  and  sepa- 
ration of  the  slough  go  on  here  in  a  similar  manner ;  but  the  latter 
requires  a  longer  period  for  its  accomplishment  than  in  burns  of  the 
fifth  degree.  Mubilation,  the  most  severe  of  the  local  results,  is  the 
inevitable  consequence  of  this  grade. 

The  Local  Treatment  of  the  Sixth  Degree  of  burn  consists  usually  of 
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amputation.  As  the  detachment  of  so  thick  an  eschar  is  necessarily 
a  work  of  considerable  time,  and  as  the  stump  then  left  is  a  very  un- 
desirable one,  it  is  proper,  unless  counter-indicated  by  the  existence 
of  some  unusual  circumstance,  to  amputate  in  every  burn  of  this 
grade.  This  is  to  be  done  so  soon  as  the  collapse  has  gone  off,  and 
before  the  supervention  of  the  inflammatory,  or,  it  may  be,  of  the 
irritative  fever,  which  otherwise  would  occur. 

The  Constitutional  Treatment  of  Burns  comprises  five  indications  ; 
namely — to  promote  reaction  ;  to  control  and  regulate  its  intensity  ; 
to  watch  for  and  treat  inflammatory  affections  of  the  internal  organs  ; 
to  support  the  system  under  hectic  and  its  complications  ;  and  lastly, 
to  remove  mechanically,  under  certain  circumstances,  the  cause  of  the 
hectic. 

The  first  indication,  then,  of  general  treatment  is  to  promote  reac- 
tion. It  is  said  that  reaction  is  mainly  brought  about  by  the  severity 
of  the  pain ;  but  this  must  be  only  when  the  pain  is  under  a  certain 
degree  of  intensity,  for  it  is  well  known  that  this  symptom,  when 
excessively  severe,  itself  exercises  a  powerfully  depressing  influence 
on  the  heart's  action.  In  many  cases,  nature  is  able  herself  to  rouse 
the  system ;  but  if  not,  reaction  is  to  be  promoted,  when  the  patient 
can  swallow,  by  the  administration  of  some  of  the  diffusible  or  more 
permanent  stimuli,  such  as  ammonia  and  brandy,  in  small  and  fre- 
quently repeated  closes.  When  the  general  surface  and  the  extremi- 
ties are  cold,  warmth  should  be  applied,  and,  if  practicable,  sinapisms 
to  the  feet  and  pit  of  the  stomach  ;  but  the  effect  of  these  must  be 
closely  watched,  lest  they  induce  sloughing.  Opium  has  been  recom- 
mended in  large  doses  to  diminish  the  pain,  but  this  will  tend  to 
increase  still  farther  the  cerebral  congestion,  which  dissection  has 
proved  to  be  so  common  at  this  stage ;  while,  on  the  other  hand, 
small  doses  will  have  no  effect.  The  pain  should  in  these  cases  be 
relieved,  as  far  as  possible,  chiefly  by  topical  remedies.  When  the 
collapse  remains  long,  a  warm  and  slightly  stimulant  enema  may  be 
administered,  and  repeated  if  necessary. 

This  stimulant  treatment,  during  collapse,  must  not,  however,  be 
carried  too  far  ;  but  is  to  be  suspended  as  soon  as  signs  of  approaching 
reaction  appear ;  for  otherwise,  when  that  stage  is  fairly  established, 
the  persistent  effects  of  a  superabundant  stimulation,  or,  in  other 
words,  its  surplus,  woidd  exaggerate  the  reaction,  which  would  now 
require  as  active  treatment  in  the  opposite  direction  j  and  when  sub- 
dued, if  indeed  it  did  not  prove  fatal,  the  system  would  be  much  more 
enfeebled  than  it  would  necessarily  have  been,  had  nature  been  left  a 
little  more  to  her  own  resources  during  her  efforts  to  institute  reaction. 

When,  as  stated  before,  premature  and  asthenic  reaction  comes  on, 
marked  by  great  irritability  and  nervous  excitement,  with  a  rapid,' 
throbbing,  but  feeble  pulse,  the  exhibition  of  opium,  in  large  doses/is 
attended  with  the  most  beneficial  results. 


110 


BURNS. 


Tho  second  indication  is  to  regulate  the  intensity  of  the  reaction. 
When  it  proves  excessive,  without  apparently  any  internal  organ  in 
particular  being  attacked,  the  antiphlogistic  regimen  will  in  general 
be  sufficient.  In  very  few  burns  is  blood-Jetting  in  any  form  required, 
or,  indeed,  in  hospital  practice,  admissible  ;  but  it  may  possibly  be 
demanded,  in  a  few  cases,  to  relieve  the  general  inflammatory  state  of 
the  system  j  and,  at  the  same  time,  to  moderate  the  local  action,  and 
thus  limit  the  amount  of  secondary  sloughing.  In  having  recourse  to 
these  depletive  measures,  however,  it  must  never  be  forgotten  that,  in 
all  burns,  except  those  of  the  first  and  second  degrees,  the  powers  of 
the  system  may  at  no  distant  day  be  taxed  to  their  utmost  to  sup- 
port suppuration,  perhaps  large  in  quantity,  prolonged  in  duration, 
and  secreted  by  an  extensive  surface.  Accordingly,  the  slightest 
ixnnecessary  lowering  of  the  system  will  entail  a  still  more  profuse  and 
protracted  suppuration, — a  still  more  tedious  and  possibly  imperfect 
cicatrization. 

The  third  indication  relates  to  the  inflammatory  affections  of  various 
organs  which  may  occur.  Their  onset  is  often  very  insidious,  and  so 
must  be  watched  for.  They  are  to  be  treated  in  accordance  with  the 
ordinary  medical  principles  applicable  to  each  particular  complication. 
Blood-letting,  when  necessary,  should  be  as  moderate  as  possible,  for 
the  reason  already  specified  j  and  also  on  account  of  the  well-esta- 
blished principle,  that  depletion  cannot  be  borne  to  the  same  extent 
in  secondary  inflammations  after  a  shock  or  injury,  as  in  a  primary  or 
idiopathic  affection  of  the  same  nature. 

The  fourth  indication  is  to  support  the  system  against  hectic,  and 
its  complications.  The  aj^projiriate  treatment  has  been  described 
when  speaking  of  Hectic  Fever.  Over-stimulation  must  be  guarded 
against,  as  this,  equally  with  debility,  impedes  cicatrization,  by  in- 
ducing flabby  and  exuberant  granulation.  The  bed-sores,  resulting 
from  long-continued  pressure  on  the  salient  points  of  the  back,  sa- 
crum, nates,  and  heels,  exercise  a  very  depressing  effect.  When 
threatened,  a  strong  spirit-lotion  is  an  excellent  application ;  or,  if 
already  formed,  the  part  may  be  pencilled  with  nitrate  of  silver. 
Under  the  crust  thus  produced,  the  part,  if  relieved  from  further 
pressing,  will  readily  heal.  Arnott's  water-bed,  or  a  Mackintosh  air- 
cushion,  affords  great  relief  by  equalizing  the  pressure  over  the  whole 
decumbent  surface. 

The  fifth  indication  is  to  remove  mechanically,  when  necessary,  the 
cause  of  the  hectic.  Amputation,  though  frequently  performed  to 
fulfil  a  merely  local  indication,  namely,  the  removal  of  an  useless 
limb,  is  sometimes  necessary  for  the  sake  of  the  constitution.  Thus,  if 
hectic  be  extremely  urgent,  and  the  suppuration  continue  very  profuse, 
with  a  large  surface  still  remaining  for  cicatrization,  while  the  amount 
of  the  former  is  not  satisfactorily  diminished,  nor  the  rapidity  of  the 
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latter  materially  increased  by  remedies,  then  amputation  must  be  per- 
formed in  order  to  save  life.  _ 

Suppuration  may  be  prolonged,  and  cicatrization  delayed— from 
debility  of  system— from  an  extensive  surface  being  involved— from 
bone  having  become  necrosed— and  from  the  opening  of  a  large  arti- 
culation, either  by  the  sloughing  of  the  tissues,  or  subsequent  to 
inflammation  and  abscess  in  its  interior. 

Affections  of  the  cicatrix.— This  structure  is  very  liable  to  excessive 
contraction,  to  chafing,  fissure,  ulceration,  and  irritability.    With  re- 
gard to  the  first  of  these  conditions,  Professor  Syme  remarks  that  the 
cicatrix,  when  recent  and  still  soft,  may  be  gradually  stretched.  In 
an  instance  on  the  upper  extremity,  the  successful  extension  was  con- 
veniently effected  by  a  strong  iron-wire  splint,  which  can  be  made  in 
a  few  minutes,  of  any  form,  and  when  covered  with  soft  washed 
leather  is  extremely  useful.    This  splint  admits  of  being  straightened 
a  little  daily,  while  it  has  sufficient  rigidity  to  overcome  the  resistance 
of  the  cicatrix.    When,  however,  the  latter  has  become  hard  and 
unyielding,  it  cannot  thus  be  stretched ;  and  attempts  to  do  so  have 
led  to  great  pain,  inflammation,  and  even  gangrene  of  the  lately- 
formed  structure.    Sometimes  a  few  incisions,  made  through  it,  trans- 
versely to  the  desired  line  of  extension,  may  relieve  the  contraction  5 
but,  in  many  cases,  nothing  but  a  plastic  operation  will  succeed. 
This  consists  in  making  an  incision  in  the  cicatrix,  so  arranged  as  to 
permit  the  limb  to  be  placed  in  an  extended  and  unconstrained  posi- 
tion, in  which  it  is  to  be  maintained  :  a  flap  of  integument,  corre- 
sponding in  form  with  the  surface  exposed  by  the  separated  edges  of 
the  incision,  is  then  dissected  from  some  convenient  part  in  the 
neighbourhood  ;  preserving,  however,  at  one  part  its  connexion  un- 
destroyed,  by  which  it  is  to  be  nourished  until  fairly  attached  in  the 
new  situation  to  which  it  is  now  transferred,  retention  till  that  time 
being  effected  by  sutures  and  plaster.    The  wound  occasioned  by  its 
removal  is  treated  on  common  principles,  and  the  connecting  slip 
divided,  if  necessary,  so  soon  as  perfect  adhesion  has  occurred. 
Another  operation,  which  has  been  practised  with  success,  consists  in 
making  two  incisions  in  the  form  of  the  letter  V,  in  the  line  of  re- 
quired extension,  embracing  the  scar  and  meeting  at  a  point  on  the 
sound  integument  below.    The  flap,  consisting  of  the  cicatrix  with 
a  narrow  border  of  sound  integument,  is  dissected   from  its  apex 
towards  the  base,  till  the  limb  can  be  extended,  and  is  then  laid  down 
on  its  now  somewhat  altered  situation;  the  edges  of  the  whole  wound 
being  brought  together  laterally.    They  are  secured  in  the  usual 
mode,  and  the  lines  of  incision  are  now  found  to  resemble  the  capital 
letter  Y. 

As  the  cicatrix,  like  all  newly-formed  structures,  is  very  susceptible 
of  absorption,  the  hard  prominences,  occasionally  presented  by  it, 
can  usually  be  removed  by  the  steady  pressure  of  some  smooth  and 
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unyielding  substance  lightly  applied ;  but  if  this  fail,  they  may  be  cut 
out.  The  chafing,  cracking,  and  ulceration  to  which  the  scar  is 
liable  are  frequently  very  distressing.  Slight  injuries  suffice  to 
abrade  its  surface ;  it  frequently  cracks  when  much  over-stretched 
during  motion  of  the  part ;  and  ulceration  may  follow  either  of  these 
conditions.  To  guard  against  these  states,  all  of  which  may  likewise 
be  induced  or  aggravated  by  cold,  the  cicatrix  should  if  possible  be 
kept  well  defended  from  external  influences  by  a  warm,  soft,  and 
fleecy  covering,  and  by  strict  attention  to  cleanliness.  But  the  same 
conditions  sometimes  arise  spontaneously,  as  it  were,  or  from  some 
constitutional  cause,  which,  if  discovered,  is  to  be  rectified.  When  the 
fissures  proceed  from  cold  or  other  external  irritation,  glycerine,  if 
it  prove  equally  serviceable  here,  as  in  common  cases  of  "  chopped 
hands,"  will  speedily  effect  a  cure. 

The  cicatrix,  though  little  sensible  to  touch,  is  often  morbidly 
sensitive  to  atmospheric  changes,  and  is  frequently  the  seat  of  uneasy 
sensations,  which  are  sometimes  so  severe  as  to  merit  the  name  of 
neuralgia.  These  symptoms  occasionally  depend  on  the  trunk  or 
branch  of  a  nerve  being  involved  in  the  cicatrix ;  but  much  more 
frequently  no  such  cause  can  be  discovered.  In  the  former  case,  an 
operation  for  the  excision  or  disentanglement  of  the  implicated  nerve 
could  alone  be  expected  to  afford  relief ;  and  in  the  latter  instance  the 
usual  treatment  for  neuralgia  must  be  instituted. 
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CHAPTER  VI. 
WOUNDS. 

The  term  wound,  in  the  language  of  surgery,  signifies  a  recent  solu- 
tion of  continuity  in  the  living  structures  induced  by  some  mechanical 
cause. 

Classification  of  Wounds. — Of  the  various  divisions  which  have 
been  made,  an  important  one  is  the  following — viz.,  wounds  of  the 
head,  neck,  thorax,  abdomen,  and  extremities.  The  peculiarities  of 
symptoms,  dangers,  results,  and  treatment  depending  on  situation, 
will  be  mentioned  in  other  parts  of  this  work,  where  the  affections  of 
the  particular  regions  are  described  ;  but,  in  the  present  chapter,  we 
shall  adopt  the  classification  into  incised,  lacerated,  contused,  punc- 
tured, gunshot,  and  poisoned. 

Various  modes  of  Healing. — The  various  modes  in  which  wounds 
heal,  may  be  enumerated  as  the  processes  of  adhesion,  granulation 
and  incrustation. 

1.  Adhesion — union  by  adhesion — union  by  adhesive  inflammation, 
and  union  by  the  first  intention,  are  the  synonymes  by  which  this 
mode  of  healing  is  referred  to.  For  a  description  of  this  process,  the 
reader  is  referred  to  the  section  on  the  results  of  inflammation,  where, 
under  the  head  of  exudation  of  coagulable  lymph,  the  opinions  enter- 
tained regarding  this  mode  of  healing  are  mentioned.  The  conditions 
favourable  for  this  mode  of  healing  are — clean  surfaces,  unimpaired 
vitality,  entire  cessation  of  bleeding,  perfect  coaptation,  exclusion 
of  air,  light  dressing,  and  only  a  very  slight  grade  of  the  inflam- 
matory process.  The  treatment  for  adhesion  will  be  afterwards 
considered. 

2.  Grauulation  is  the  mode  of  healing  usually  to  be  promoted 
when  adhesion  fails.  The  little  couical  eminences  which  form  on  the 
surfaces  of  suppurating  wounds  are  named  granulations,  from  their 
granular  appearance,  and  serve  for  filling  up  the  cavities  and  bringing 
together  the  edges  of  wounds,  and  uniting  them  by  what  is  called  the 
second  intention. 

As  the  processes  of  granulation  and  cicatrization  have  been  already 
fully  described,  and  as  the  treatment  will  come  to  be  afterwards  con- 
sidered, it  seems  necessary  in  this  place  only  to  mention  that  this  is 
the  suitable,  and,  indeed,  the  only  practicable  mode  of  healing, 
when  the  wound  is  of  such  depth  and  extent  that  it  is  impossible  to 
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place  ov  retain  the  surfaces  in  coaptation  ;  when  apposition  is  pre- 
vented by  the  presence  of  coagulated  blood,  or  other  foreign  matter, 
which  cannot  he  removed;  and  also  when,  in  consequence  of 
prolonged  exposure  to  the  atmosphere,  or  of  any  other  cause,  such  as 
contusion,  the  inflammatory  process  has  beeu  made  to  reach  the 
suppurative  grade. 

3.  The  incrusting  or  "  modelling"  process,  better  known  by  the 
familiar,  though  less  euphonious  name  of  "  scabbing,"  is  best  adapted 
for  wounds  presenting  a  superficial  denuded  surface,  perhaps  of  con- 
siderable extent,  but  of  little  depth.    It  comes  into  operation  when, 
for  want  of  inflammation  sufficient  to  induce  suppuration  and  granu- 
lation, or  when,  the  vascular  action  of  these  processes  having  greatly 
subsided,  a  crust  is  formed  on  the  surface  of  the  wound  by  the 
drying,  in  the  former  case,  of  coagulated  blood  or  fibrin,  and  in  the 
latter,  of  fibrin  and  pus  commingled.    The  crust  may  also  be  formed 
artificially,  its  use  being  to  exclude  atmospheric  air,  protection  from 
the  stimulus  of  which  is  essential  to  this  process.    Beneath  this 
covering,  new  matter  is  added  on  the  surface  of  the  wound,  raising 
its  level,  if  depressed,  and  skinning  it  over  when  nearly  on  a  plane 
with  the  surrounding  integument  ;  but  the  exact  steps  of  the  process 
are  not  fully  ascertained.    There  is  no  suppuration,  but  merely  a 
little  sei-ous  discharge,  oozing  from  beneath  the  edges  of  the  crust. 
The  cicatrix,  when  at  last  exposed,  on  detachment  of  that  temporary 
covering,  is  more  uniform,  more  similar  to  the  original  parts,  and 
less  liable  to  contraction,  than  a  cicatrix  obtained  in  any  other  way. 
If  the  inflammatory  action  increase  during  the  process,  suppuration 
ensues,  and  pus  accumulates  under  the  crust,  raising  it  up  and  causing 
painful  tension,  and  thus  suspending,  for  the  time  at  least,  farther 
advance  of  the  modelling  process.    Wounds  heal  very  readily  by  this 
mode  in  the  inferior  animals,  there  being  in  them  much  less  inflam- 
matory tendency  than  in  man.   This  mode  of  healing  is  most  suitable 
for  superficial  wounds  exposing  a  single  surface,  to  which  none  other 
can  be  applied,  provided  there  is  no  contusion  of  tissues,  and  little 
likelihood  of  inflammation.     In   deep  wounds  of  uncomplicated 
character,  the  sides  of  which  can  be  approximated,  adhesiou  is  more 
applicable  and  certain ;  while  in  one  attended  with  loss  of  sub- 
stance, so  that  coaptation  is  prevented,  or  in  one  of  any  form 
accompanied  with  much  contusion,  which   must  be   followed  by 
considerable   inflammation,  .granulation  offers  the  most  available 
cure. 

The  crust,  if  not  naturally  formed,  may  be  supiflied  artificially  by 
•covering  the  surface  with  lint,  which  soon  becomes  soaked  with  the 
oozing  blood,  and  on  drying,  hardens  into  a  strong,  well-adapted 
covering;  or  the  crust  maybe  furnished  by  gently  pencilling  the 
surface  with  nitrate  of  silver,  which  coagulates  the  secretion.  A 
piece  of  goldbeater's  skin  should  be  applied  over,  and  for  a  short 
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distance  around,  the  thin  pellicle  thus  formed  by  the  lunar  caustic,  to 
prevent  its  premature  cracking  and  detachment.  Or  the  crust  maybe 
formed,  as  Professor  Miller  recommends,  by  using  a  "thick  semifluid 
solution  of  gum  tragacanth,"  which  is  laid  uniformly  over  the  surface, 
where  it  soon  dries,  forming  an  unirritating,  transparent,  and  effectual 
covering  from  the  atmosphere ;  which  covering  can  easily  be  repaired 
at  any  part  when  necessary,  and  which,  should  undue  vascular  action 
set  in,  is  softened  and  set  loose  by  the  discharge  caused  by  the 
excess  of  inflammation.  In  the  absence  of  the  tragacanth  solution, 
ordinary  mucilage  of  gum  acacia  would  form  a  similar,  though  probably 
a  more  brittle,  and  therefore  inferior,  pellicle.  The  part  should  be 
kept  at  rest,  and,  still  further  to  assist  in  restraining  local  action, 
the  antiphlogistic  regimen  should  be  enjoined.  When  the  modelling 
process*  fails,  the  treatment  for  granulation  is  to  be  instituted. 

The  Permanent  Tissues  of  Repair. — With  regard  to  the  repair  of 
injuries,  it  is  known  that  in  healing,  the  lesion  of  some  textures  is 
effaced  by  a  reproduction  of  similar  tissue,  while  the  injury  of  other 
parts  is  repaired  by  the  formation  of  a  tissue  less  highly  organized. 
Osseous  and  cellular  tissue  may  be  reproduced,  and  minute  nervous 
and  vascular  filaments  are  formed  in  the  connecting  substance.  The 
development  of  blood-vessels  for  granulations,  or  for  superficial 
deposits  of  lymph,  adhesions,  or  the  like,  has  been  referred  to  in  the 
chapter  on  Inflammation,  and  the  views  entertained  by  many  regarding 
their  formation,  have  been  mentioned  ;  but  in  addition  to  the  opinions 
already  brought  forward,  it  is  proper  to  state,  that,  according  to  Mr. 
Paget,  their  development  is  always  effected  by  the  projection  of  cuts 
de  sac,  commencing  as  mere  dilatations,  from  a  capillary  arch  passing 
close  to  the  adventitious  structure.    These  coecal  diverticula,  crowded 
with  corpuscles,  are  prolonged  in  a  definite  manner,  towards  and  into 
the  new  tissue,  so  that  they  meet  and  adhere  ;  the  double  partition 
formed  by  apposition  of  their  closed  extremities  gives  way,  and  a 
new  capillary  arch,  transmitting  blood,  is  formed.    Fibrous  tissue  is 
the  medium  of  repair  in  wounds  of  cartilage,  in  the  cut  extremities 
of  which,  however,  bone  is  sometimes  deposited.    Muscular  fibre, 
when  divided,  is  never  reproduced,  cellular  and  fibrous  tissues  forming 
the  new  bond  of  connexion,  which   gradually  contracting,  in  most 
instances,  draw  the  retracted  ends  of  the  muscle  at  last  into  pretty 
close  apposition.    Nerves,  when  divided,  if  their  cut  extremities  be 
in  contact,  rapidly  unite,  but  with,  some  confusion  of  function, 
apparently  from  the  precise  continuity  of  individual  fibres  not  being 
accurately  restored.    Even  when  a  considerable  interval  has  occurred 
between  the  ends,  union  has  been  effected,  in  the  first  place  by 
material  similar  to  that  effused  after  wounds  of  other  soft  tissues  ; 

So  named,  it  is  said,  because  the  new  matter  is  added  to  the  surface  of  the 
wounded  part,  so  as  to  restore  its  original  formation  or  model. 
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but,  in  time,  nerve-fibres  become  developed  within  this  substance 
probably  by  prolongation  from  the  cut  extremities,  between  which 
they  form  a  communication,  partially  restoring  the  functions  of  the 
nerve.  Not  less,  it  is  believed,  than  two  years  will  suffice  for  the 
accomplishment  of  this  process.  There  is  "  no  example  in  which 
the  nerve  or  ganglia  corpuscles  have  been  reproduced."  The  repair 
of  wounds  differs  somewhat  according  to  their  amount  of  exposure. 

In  an  open  wound  healing  by  granulation,  all  the  parts  become 
more  or  less  matted  together ;  but  a  subcutaneous  incised  wound,  as 
practised  on  tendon,  and  properly  treated,  is  much  better  regulated 
in  its  cure,  and  motion  becomes  free  as  before.  The  end  of  the  tendon 
connected  with  the  muscle  retracts,  and  thus  lies  surrounded  by 
healthy  uninjured  structures,  quite  removed  from  the  site  of  the 
external  wound.  Liquor  sanguinis  is  effused,  and  collects  in  greatest 
quantity,  in  that  part  of  the  sheath  where  there  is  most  space, 
namely,  that  part  vacated  by  the  retracted  tendon.  The  serum  is 
absorbed,  and  the  fibrin  coagulates.  In  a  few  hours,  those  parts 
of  the  wound  which  are  in  coaptation,  including  the  opening  in 
the  skin,  subjacent  cellular  tissue,  and  sheath  of  tendon,  become 
healed ;  but  within  the  sheath,  in  the  space  between  the  ends  of  the 
tendon,  fibrin  exists  in  large  quantity,  chiefly  derived  from  the 
muscular  extremity  of  the  tendon,  which  is  the  better  nourished. 
By  the  usual  process  this  becomes  organized,  and  supplied  with 
vessels.  "  About  the  tenth  day,"  says  Mr.  Paget,  "  it  is  paler  again, 
seemingly  less  vascular,  and  distinctly  filamentous."  These  minute 
threads  run  on  for  some  little  distance,  between  those  of  both  ex- 
tremities of  the  original  tendon,  interlacing,  and  gaining  a  very  firm 
connexion.  In  two  or  three  weeks,  the  cure  may  be  considered 
complete,  continuity  being  quite  restored,  though  still,  for  some  little 
time,  the  new  structure  and  its  connexions  are  scarcely  so  strong  as 
they  ultimately  become. 

They  equal,  in  this  respect  at  least,  any  other  part  of  the  tendon, 
and,  indeed,  become  quite  undistinguishable  from  it.  The  cicatrix, 
after  a  wound,  progressively  improves  in  texture  ;  new  cuticle,  or  a 
structure  identical  with  it  is  formed  ;  but  in  the  fibro-cellular  tissue 
beneath,  which  occupies  the  place  of  the  dermis,  papillae,  when 
formed  at  all,  are  few  in  number,  and  imperfectly  developed.  After 
the  lapse  of  several  months,  occasionally  of  more  than  a  year,  clastic 
tissue,  similar  to  that  of  the  original  integument,  but  in  very  sparing 
quantity,  is  sometimes  discovered. 

INCISED  WOUNDS. 

Incised  wounds  are  such  as  are  inflicted  with  a  sharp  cutting  in- 
strument. This  form  of  wound  presents  regular  and  smooth  cut- 
surfaces,  and  is  consequently  best  adapted  for  healing  by  adhesion. 
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The  principal  danger  is  from  primary  hemorrhage,  which  is  greater 
in  this  kind  of  wound  than  in  any  other. 

The  Treatment  of  Wounds.— The  treatment  of  wounds  varies 
according  to  their  nature,  and  the  mode  of  healing  desired.  In  this 
department  of  practical  surgery,  a  great  and  salutary  revolution  has 
been  effected  within  the  last  seventy  or  eighty  years.  This  change 
had,  for  many  years  before  the  period  above  mentioned,  been  occa- 
sionally advocated  by  individuals,  whose  efforts,  though  at  the  time 
isolated,  and  apparently  little  appreciated,  no  doubt  tended  to  the 
introduction  of  a  more  enlightened  system.  Thus  Paracelsus,  who 
nourished  from  1493  to  1541,  was,  after  Hippocrates,  the  first  who 
advocated  simplicity  in  the  treatment  of  wounds,  and  in  his  writings, 
plainly  asserted,  that,  in  the  healing  of  injuries,  nature  is  supreme, 
and  that  the  office  of  the  surgeon  is  merely  to  protect  the  vis 
medicatrix  Nattiroz  from  hindrance  or  interruption.  In  1542  the 
application  of  water-dressing  to  wounds  was  recommended  in  a  paper 
by  Blondus,  published  at  Venice.  But,  probably,  the  first  occasion, 
on  which  public  attention  was  at  all  aroused,  was  by  the  cures,  then 
deemed  wonderful,  accomplished  at  the  siege  of  Metz,  in  the  year 
1553,  by  an  empiric  named  Doublet,  who  employed  linen  dipped  in 
pure  water.  In  his  practice  its  value  was  supposed  to  depend  on 
certain  charms  and  incantations  pronounced  over  it.  Shortly  after- 
wards, Pare,  the  father  of  French  surgery,  adopted  the  water-dressing 
without  the  mummeiies  of  incantation.  Writers  followed  at  intervals. 
The  French  military  sui-geons,  Barons  Percy  and  Larrey,  in  their 
campaigns,  also  proved  its  value.  The  late  Dr.  Macartney,  in  Ireland, 
ardently  inculcated  the  use '  of  water-dressing,  and  to  his  successful 
exertions  much  of  the  general  adoption  of  that  method  of  treatment 
is  attributable.  Very  much  is  due  on  the  same  account  in  Great 
Britain  to  the  late  Mr.  Liston,  who,  in  his  writings  and  practice, 
very  strongly  inculcated  simplicity  in  every  department  of  surgical 
practice  :  while  eminent  surgeons,  yet  alive,  might  be  cited,  who  have 
contributed  not  a  little  towards  obtaining  for  the  simple  and  cleanly 
water-dressing,  its  present  universal  estimation.  Even  when  adhe- 
sion is  not  desired,  or  attainable,  the  same  application  used  warm, 
has,  in  the  practice  of  very  many,  superseded  the  employment  of  the 
poultice. 

The  Treatment  for  Adhesion  —  with  reference,  chiefly,  to  incised 
wounds,  comprehends  four  important  indications,  namely,  to  arrest 
hemorrhage— to  remove  foreign  matter— to  effect  and  maintain 
coaptation — and  to  guard  against  excess  of  vascular  action. 

The  first  indication  is  fulfilled,  by  aspersion  of  cold  water,  if  mere 
oozing  exists  ;  or,  by  the  ligature,  when  a  distinct  artery  is  seei 
pouring  forth  its  contents.    The  ligatures,  one  end  of  each  havino- 
been  cut  off  near  the  noose,  are  brought  out  between  the  lips  of  the 
wouud,  by  the  shortest  route  ;  and  if  numerous,  are  arranged  without 
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entanglement  into  one  or  more  bundles.  These  should,  when  otherwise 
convenient,  leave  the  wound  at  its  most  dependent  part ;  so  that  the 
slight  purulent  secretion,  which  is  pretty  certain  to  occur  in  their  track, 
may  find  the  most  direct  and  easy  exit,  and,  by  at  once  escaping,  not 
interfere  mechanically  with  the  process  of  adhesion  in  other  parts  of 
the  wound.  In  amputations  of  the  extremities,  they  are  usually 
brought  out  at  the  angles  of  commissure  between  the  flaps.  The 
method  of  cutting  off  both  ends  of  the  ligature,  and  leaving  only  the 
knot,  is  now  restricted,  by  almost  all  surgical  authorities,  to  those 
cases  in  which  the  woxind  has  no  chance  of  uniting  by  the  first 
intention. 

Under  the  name  of  Acupressure,  Dr.  Simpson  has  proposed  a  new 
plan  of  arresting  hemorrhage  in  surgical  wounds  and  operations  by 
the  employment  of  metallic  pins  or  needles  instead  of  ligatures.  As 
this  is  a  subject  of  great  practical  importance,  T  think  it  advisable 
to  insert  the  clear  account  of  this  method  of  arrestiug  surgical 
hemorrhage,  together  with  the  arguments  brought  forward  in  support 
of  it,  in  an  interesting  communication  by  Dr.  Simpson,  in  the  "  Ediu- 
b\irgh  Medical  Journal "  for  the  month  of  January,  1860.  I  shall 
take  an  early  opportunity  of  making  trial  of  this  method,  but  cannot 
stop  the  press  to  give  the  result. 

"  The  whole  process  consists  in  passing  the  needle  twice  through 
the  substance  of  the  wound,  so  as  to  compress  together  and  close,  by 
the  middle  portion  of  the  needle,  the  tube  of  the  bleeding  artery  a 
line  or  two,  or  more,  on  the  cardiac  side  of  the  bleeding  point.  The 
only  part  of  the  needle  necessarily  left  exposed  on  the  fresh  surface  of 
the  wound,  is  the  small  middle  portion'  of  it,  which  passes  over  and 
compresses  the  arterial  tube  ;  and  the  whole  needle  is  withdrawn  on 
the  second  or  third  day,  or  as  soon  as  the  artery  is  supposed  to  be 
adequately  closed,  thus  leaving  nothing  whatever  in  the  shape  of  a 
foreign  body  within  the  wound,  or  in  the  tissues  composing  its 
.  sides  or  flaps.  To  produce  adequate  closing  pressure  upon  any 
arterial  tube  which  it  is  desired  to  constrict,  the  needle  must 
be  passed  over  it,  so  as  to  compress  the  tube  with  sufficient  power 
and  force  against  some  resisting  body.  Such  a  resisting  body 
will  be  most  frequently  found,  1st,  in  the  cutaneous  walls  and 
component  tissues  of  the  wound ;  2nd,  sometimes  in  a  neighbour- 
ing bone,  against  which  the  artery  may  be  pinned  and  compressed 
by  the  acupressure  needle  ;  and  3rd,  in  a  few  rare  cases  it  may 
possibly  be  found  in  practice,  that  a  second  needle  may  require  to 
be  introduced  to  serve  as  a  point  against  which  the  required  com- 
pression is  to  be  made.  Most  commonly  the  first  of  these  three 
plans  seems  perfectly  sufficient,  and  that  even  in  amputation  of  the 
thigh.  In  acting  upon  this  mode,  the  surgeon  may  place  the  tip 
of  the  fore-finger  of  his  left  hand  upon  the  bleeding  mouth  of  the 
artery  which  he  intends  to  compress  and  close  j  holding  the  needle 
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in  his  right  hand,  he  passes  it  through  the  cutaneous  surface  of  the 
flap  and  pushes  it  inwards  till  its  point  project  to  the  extent  of  a 
few  lines  on  the  raw  surface  of  the  wound,  a  little  to  the  right  of, 
and  anterior  to  his  finger-tip;  he  then,  by  the  action  of  his  right 
hand  upon  the  head  of  the  needle,  turns  and  directs  it,  so  that 
it  makes  a  bridge  as  it  were  across  the  site  of  the  tube  of  the 
bleedin*  artery  immediately  in  front  of  the  point  of  the  finger,  with 
which  he  is  shutting  up  its  orifice  ;  he  next,  either  with  this  same 
fore-finger  of  the  left  hand,  or  with  the  side  of  the  end  of  the  needle 
itself,  compresses  the  locality  of  the  bleeding  arterial  orifice  and  tube, 
and  then  pushes  on  the  needle  with  his  right  hand  so  as  to  make  it 
re-enter  the  surface  of  the  wound  a  little  to  the  left  side  of  the  artery; 
and  lastly,  by  pressing  the  needle  farther  on  in  this  direction,  its 
point  re-emerges  through  the  cutaneous  surface  of  the  flap,— and 
the  site  of  the  tube  of  the  bleeding  artery  is  in  this  way  left  pinned 
down  in  a  compressed  state  by  the  arc  or  bridge  of  steel  that  is 
passed  over  it.    The  needle  thus  passes  first  from  and  through  the 
skin  of  the  flap  inwards  to  the  raw  surface  of  the  wound,  and  after 
bridging  over  the  site  of  the  artery,  it  passes  secondly  from  the  raw 
surface  of  the  wound  outwards  again  to  and  through  the  skin.  Some- 
times the  needle  will  be  best  passed  by  the  aid  of  the  eye  alone,  and 
without  guiding  its  course  by  the  finger-tip  applied  to  the  bleeding 
orifice.    It  compresses  not  the  arterial  tube  alone,  but  the  structures 
also  placed  over  and  around  the  site  of  the  tube.    When  the  needle 
is  completely  adjusted,  all  of  it  that  is  seen  on  the  surface  of  the  raw 
wound,  and  that  not  necessarily  so,  is  the  small  portion  of  it  passing 
over  the  site  of  the  artery,  while  externally,  upon  the  cutaneous  sur- 
face of  the  flap,  we  have  remaining  exposed  more  or  less  of  its  two 
extremities,  namely,  its  point  and  its  head.    The  rest  of  it  is  hidden 
in  the  structures  of  the  flap  or  side  of  the  wound.    The  degree  of 
pressure  required  to  close  effectually  the  tube  of  an  artery  is  certainly 
much  less  than   medical  practitioners  generally  imagine ;  but  in 
the  above  proceeding  the  amount  of  pressure  can  be  regulated  and 
increased,  when  required,  by  the  acuteness  of  the  angle  at  which 
the  needle  is  introduced  and  again  passed  out, — the  cutaneous  and 
other  structures  of  the  flap  serving  as  the  resisting  medium  against 
which  the  needle  compresses  the  arterial  tube.    But  if  it  were  ever, 
perchance,  necessary  to  produce  greater  compression  than  can  be 
thus  accomplished  by  the  needle   alone,  this  increased  pressure 
could  be  readily  obtained  by  throwing  around  the  two  extremities 
of  the  needle  exposed  cutaneously  a  figure-of-eight  ligature,  as  in 
hare-lip,  with  or  without  a  small  compress  placed  between  the  arc  of 
the  ligature  and  the  skin.    The  process  of  the  adjustment  of  the 
needle  it  is  difficult  to  describe  shortly  by  words  ;  but  the  whole  of  it  is 
readily  seen  and  imitated  when  repeated  upon  a  piece  of  cloth  or 
leather.    We  fasten  the  stalk  of  a  flower  in  tho  lapel  of  our  coat 


120 


WOUNDS. 


with  a  pin  passed  exactly  in  this  manner.    To  compress  a  bleeding 
artery  against  a  bone  is  somewhat  more  complicated,  but  not  much 
so.    In  accomplishing  it,  we  have  to  introduce  from  the  cutaneous 
surface  a  long  needle  through  the  flap  of  the  wound  obliquely  to 
near  the  site  of  the  artery,  and  then  compressing,  with  the  Augers 
of  the  other  hand,  or  with  the  end  of  the  needle,  the  part  containing 
the  artery  against  the  bone,  we  make  the  needle,  after  passing  over 
this  compressed  part,  and  after  testing  whether  it  has  closed  the 
vessel  or  not,  enter  into  the  tissues  beyond,  and  if  necessary  even 
emerge  from,  the  cutaneous  surface  on  the  other  side  at  an  angle 
somewhat  oblique  to  that  at  which  it  entered  ;  thus  taking  advantage 
of  the  resiliency  and  resistance  of  the  soft  textures  to  make  them 
push  the  needle  with  the  necessary  degree  of  compression  against 
the  artery  and  bone.    Arteries  in  particular  parts  require  special 
adjustments  and  modifications  to  compress  them  against  the  neigh- 
bouring bone,  which  only  experience  can  point  out.    There  is  always 
sufficient  soft  tissue  on  either  side  of  the  artery  for  the  needle  to  get 
a  purchase  upon,  to  compress  the  arterial  tube  against  the  bone  or 
other  resistant  point.    In  two  cases,  Dr.  S.  had  found  that  branch  of 
the  internal  mammary  artery,  which  so  frequently  bleeds  in  the 
bottom  of  the  wound  after  excision  of  the  mamma,  easily  and  per- 
fectly closed  by  a  needle  passed  through  the  flap  to  near  the  artery, 
then  lifted  over  it  and,  after  compressing  it  so  as  to  stop  the  flow  of 
blood,  pushed  onwards  into  the  tissues  beyond.    Possibly,  in  some 
amputations,  an  acupressure  needle  or  needles  may  yet  be  passed, 
immediately  before  the  operation,  half  an  inch  or  so  above  the  pro- 
posed site  of  the  amputation  line,  so  as  to  shut  the  principal  artery 
or  arteries,  and  render  the  ojjeration  comparatively  bloodless.    If  so, 
these  needles  would  serve,  at  one  and  the  same  time,  the  present  uses 
of  both  tourniquet  and  arterial  ligatures    Perhaps  this  will  be  found, 
in  some  cases,  a  simple  and  effectual  means  of  compressing  and 
closing  the  artery  leading  to  an  aneurism, — as  the  femoral  artery, 
for  example,  in  popliteal  aneurism, — changing  the  operation  for  that 
disease  into  a  simple  process  of  acupuncture  instead  of  a  process  of 
delicate  dissection  and  deligation,  when  in  any  case  the  milder  methods 
of  compression,  manipulation,  and  continuous  flexion  of  the  limb 
fail.    It  has  been  hitherto  a  difficult  problem  to  obstruct  the  vessels 
of  the  ovarian  ligament  in  ovariotomy,  without  leaving  a  foreign  body, 
whether  clamp  or  ligature,  upon  the  stalk  of  the  tumour,  to  ulcerate 
and  slough  through  it.    If  the  stalk  be  transfixed  and  pinned  in  its 
whole  breadth  to  the  interior  of  the  relaxed  abdominal  walls,  by  one 
or  more  acupressure  needles  passed  through  these  abdominal  walls 
from  without,  this  difficulty  may  possibly  be  overcome. 

That  needles  used  for  the  purpose  of  acupressure,  and  passed 
freely  through  the  walls  and  flaps  of  wounds  will  not  be  attended 
by  any  great  degree  of  disturbance  or  irritation,  is  rendered  in  the 
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highest  degree  probable  by  all  that  we  know  as  to  the  tolerance  of  the 
contact  of  metallic  bodies  by  living  animal  tissues.  Long  ago,  John 
Hunter  pointed  out  that  small-shot,  needles,  pins,  etc.,  when  passed 
into  and  imbedded  in  the  living  body,  seldom  or  never  produced  any 
inflammatory  action,  or  any  at  least  beyond  the  stage  of  adhesive 
inflammation,  even  when  lodged  for  years.  Some  time  ago,  when  the 
subject  of  acupuncture  specially  attracted  the  attention  of  medical 
men,  Cloquet,  Pelletan,  Pouillet,  and  others,  showed  that  the  passage 
and  retention  of  long  acupuncture  needles  was  attended  with  little 
or  no  irritation  in  the  implicated  living  tissues.  The  Reviewer  of 
their  works  and  experiments  in  the  "  Edinburgh  Medical  J  ournal" 
for  1827,  observes, — "It  is  a  remarkable  circumstance  that  the  acu- 
puncture needles  never  cause  inflammation  in  their  neighbourhood. 
If  they  are  rudely  handled  or  ruffled  by  the  clothes  of  the  patient, 
they  may  produce  a  little  irritation  ;  but  if  they  are  properly  secured 
and  protected,  they  may  be  left  in  the  body  for  an  indefinite  length 
of  time  without  causing  any  of  the  effects  which  usually  arise  on 
account  of  the  presence  of  foreign  bodies.  In  one  of  M.  Cloquet's 
patients,  they  were  left  in  the  temples  for  18  days  ;  and  in  cases  in 
which  needles  have  been  swallowed,  they  have  remained  without 
causing  inflammation  for  a  much  longer  peiiod.  It  appears  probable, 
from  the  facts  collected  on  the  subject,  that  metallic  bodies  of  every 
kind  may  remain  imbedded  in  the  animal  tissues  without  being  pro- 
ductive of  injury." — (Page  197.)  All  the  late  observations  and  ex- 
periments upon  metallic  sutures  are  confirmatory  of  the  same  great 
pathological  law  of  the  tolerance  of  living  tissues  for  the  contact  of 
metallic  bodies  imbedded  within  their  substance.  In  the  operation 
for  hare-lip,  where  the  whole  success  or  failure  of  the  operation 
depends  on  the  establishment  or  not  of  union  by  the  first  inten- 
tion, surgeons  use  needles  to  keep  the  lips  of  the  wound  approxi- 
mated, often  compressing  tbese  needles  strongly  with  their  figure- 
of-eight  ligatures,  and  find  this  measure  the  most  successful  means 
which  they  can  adopt  for  accomplishing  primary  adhesion. 

The  Acupressure  of  arteries,  when  compared  with  the  Ligature  of 
them,  appears  to  present  various  important  advantages,  as  a  means  of 
arresting  hemorrhage,:— 1st.  It  will  be  found  more  easy,  simple,  and 
expeditious  in  its  application  than  the  ligature.  2nd.  The  needles  in 
acupressure  can  scarcely  be  considered  as  foreign  bodies  in  the  wound, 
and  may  always  be  entirely  removed  in  two  or  three  days,  or  as  soon 
as  the  artery  is  considered  to  be  closed  ;  whilst  the  ligatures  are  true 
foreign  bodies,  and  cannot  be  removed  till  they  have  ulcerated  through 
the  tied  vessels.  3rd.  The  ligature  inevitably  produces  ulceration,  sup- 
puration, and  gangrene  at  each  arterial  point  at  which  it  is  applied  ; 
whilst  the  closure  of  arterial  tubes  by  acupressure  is  not  attended  by 
any  such  severe  consequences.  4th.  The  chances,  therefore,  of  the 
union  of  wouuds  by  the  first  intention  should  be  greater  under  the 
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arrestment  of  surgical  hemorrhage  by  acupressure  than  the  ligature. 
5th.  Pyaamia  and  surgical  fever  seem  not  unfrequently  to  be  excited 
by  the  unhealthy  suppuration,  etc.,  in  wounds  which  are  liable  to  be  set 
up  by  the  presence  and  irritation  of  the  ligatures.  6  th.  These 
dangerous  aud  fatal  complications  are  less  likely  to  be  excited  by  the 
employment  of  acupressure,  seeing  the  presence  of  a  metallic  needle 
has  not  the  tendency  to  create  local  suppurations  and  sloughs  in 
the  wound,  such  as  occur  at  the  seats  of  arterial  ligatures.  7th. 
Hence,  under  the  use  of  acupressure,  we  are  entitled  to  expect  both, 
first,  that  surgical  wounds  will  heal  more  kindly  and  close  more 
speedily;  and  secondly,  that  surgical  operations  and  injuries  will 
be  less  frequently  attended  than  at  present  by  surgical  fever  and 
pyaemia." 

The  second  indication,  which  is  to  remove  all  foreign  matter,  in- 
cluding coagulated  blood,  should  be  attended  to  as  soon  as  active 
bleeding  has  been  suppressed.  Were  its  fulfilment  neglected, 
adhesion  would  in  consequence  be  prevented. 

All  oozing  having  been  completely  arrested,  foreign  matter  removed, 
and  the  surface  of  the  wound  having  taken  on  a  glazed  appearance  ; — 
the  third  indication, — namely,  to  effect  and  maintain  coaptation, 
should  next  be  proceeded  with.  Such  are  the  conditions  which 
render  coaptation  advisable  ;  and  with  regard  to  the  means  employed 
for  effecting  it,  they  are  position,  plaster,  sutures  when  necessary, 
and,  in  some  particular  circumstances,  carefully  adapted  pressure. 

The  position  should  be  such  as  will  best  relieve  tension  of  tbe 
muscles  and  integuments,  and  obviate  venous  congestion.  A  greater 
amount  of  relaxation  is  necessary  in  some  wounds  than  in  others. 
As  muscles  are  the  principal  agents  in  causing  retraction,  and  in 
preventing  easy  coaptation,  the  general  rule  is  to  put  the  limb  or  part 
into  the  position  that  would  be  given  to  it  by  the  natural  contraction 
of  the  wounded  muscle.  When  muscular  fibres  are  cut  transversely, 
there  is  much  greater  retraction,  and  consequently  more  necessity  for 
the  observance  of  a  position  that  will  secure  relaxation,  than  when 
the  wound  runs  parallel  to,  or  between  them,  in  which  case  relaxation 
might  be  carried  too  far,  by  making  the  sides  of  the  wound  bulge 
loosely,  and  thus  prevent  accurate  coaptation.  In  such  cases,  the 
parts  should  be  laid  so  as  sufficiently  to  relieve  tension,  without  per- 
mitting undue  laxity.  In  amputation  wounds  of  the  limbs,  where 
little  relaxation  is  necessary,  more  than  is  already  present,  elevation, 
to  such  a  degree  as  to  prevent  congestion,  is  the  chief  point  of  con- 
sequence with  regard  to  position. 

Of  retentive  appliances,  plaster  is  one  of  the  most  generally  useful ; 
and  of  the  various  kinds  of  plaster,  the  best,  though  unfortunately  also 
the  most  expensive,  is  that  which  was  introduced  into  practice  by  Mr. 
Liston,  and  known  by  the  name  of  isinglass  plaster.  It  consists  of 
gauze  or  silk,  which  being  stretched  out,  is  frequently  coated  with  a 
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film  of  isinglass,  until  the  adhesive  layer  be  of  the  requisite  thickness  ; 
after  which  the  other  side  is  turned  up  and  varnished  with  boiled  oil. 
Its  advantages  are  these -the  isinglass  is  perfectly  non-imtatmg  to 
the  sound  skin  and  its  cut  margins ;  the  oiled  gauze  is  transparent, 
and  accordingly  does  not  conceal  the  state  of  matters  below;  it  is 
very  easily  applied,  having  only  to  be  moistened  with  warm  water  j 
it  soon  dries,  becoming  firmly  adherent ;  and  the  impervious  nature 
of  its  varnished  tissue  prevents  any  moisture  from  the  outside  de- 
taching it.    When  the  wound  is  discharging,  the  plaster  becomes 
loosened  immediately  over  the  edges,  and  for  a  little  way  beyond ; 
but  this  is  really  advantageous,  as  it  favours  free  escape  of  secretion 
from  between  the  lips  of  the  wound  j  and  the  loose  central  portion 
stretching  a  little,  allows  room  for  the  slight  tumefaction  which  gene- 
rally exists  in  some  degree,  when  any  discharge  is  being  poured  forth. 
On  the  other  hand,  cheapness  is  the  sole  recommendation  of  the 
common  plaster,  composed  of  emplastrum  plumbi,  with  resin  added  to 
make  it  sufficiently  adhesive.    From  the  nature  of  the  latter  in- 
gredient, this  plaster  is  irritating  to  the  skin,  and  so  favours  inflam- 
mation and  erysipelas.    It  does  not  adhere  firmly  when  the  skin  is 
at  all  moist ;  the  calico  on  which  it  is  spread  being  opaque,  hides 
from  inspection  the  parts  beneath  ;   and  when  any  ill-conditioned 
foetid  pus  comes  from  the  wound,  the  plaster,  if  carelessly  prepared, 
becomes  blackened  by  the  formation  of  sulphuret  of  lead,  which 
smears  the  parts  beneath ;  in  the  removal  of  which  layer,  as  cleanli- 
ness demands,  more  washing  and  sponging  are  required  than  can  be 
beneficial  to  the  delicate  margins  of  the  wound.    By  slow  boiling , 
however,  for  double  the  usual  time,  plaster  may  be  made  pretty 
adhesive  without  the  addition  of  the  irritative  resin. 

The  strips  of  plaster,  varying  in  breadth  according  to  the  size  of 
the  lesion,  are  applied  at  intervals  about  as  wide  as  the  strips,  while 
the  assistant  carefully  holds  the  parts  in  the  most  favourable  position 
for  coaptation,  and  gently  presses  the  cut  surfaces  and  edges  into 
apposition.    The  intervals  left  between  the  strips  of  plaster  permit 
the  escape  of  any  secretion  of  serum  or  of  pus,  if  afterwards  formed  ; 
and,  it  is  in  these  intervals  that  sutures  and  the  extremities  of 
ligatures  are,  when  employed,  to  be  placed.    The  slips  should  be 
long,  so  as  not  merely  to  hold  the  edges  in  contact,  but,  by  their 
adhesion  to  an  extensive  surface,  to  keep  the  parts  well  together.  In 
longitudinal  wounds  of  the  extremities,  however,  they  should  not  be 
so  long  as  completely  to  encircle  the  limb,  as  they  would  then 
constrict  it,  prove  hurtful  and  provocative  of  inflammation  and 
cedema,  by  obstructing  venous  return,  and  by  rudely  opposing  the 
slight  swelling  which  takes  places  in  every  large  wound,  even  although 
adhesion  be  attained. 

Instead  of  isinglass  plaster,  strips  of  linen  dipped  in,  or  spread  with 
collodion,  have  lately  been  employed.    This  substance,  made  by  dis- 
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solving  gun-cotton  in  ether  till  the  solution  be  of  a  syrupy  consistence, 
dries  very  rapidly  when  spread  out,  in  consequence  of  the  evaporation 
of  the  solvent ;  and  in  so  doing,  it  contracts  and  tightens,  leaving  a 
transparent  and  colourless  layer  which  adheres  very  firmly  to  the 
skin,  and  is  unaffected  by  and  impervious  to  any  of  the  ordinary  fluids 
naturally  or  artificially  present  about  a  wound.  To  procure  its 
thorough  adhesion,  the  skin  must  be  quite  dry  at  the  moment  of 
application.  In  cutaneous  wounds,  after  the  strips  are  dry  and 
adherent,  if  there  be  no  oozing  of  serum  from  the  cut,  a  little  collodion 
may  be  smeared  in  the  intervals  over  the  margins ;  by  which  means 
the  edges  will  be  preserved  in  contact,  and  protected  from  atmospheric 
irritation.  The  collodion  may  be  tinted  any  colour,  and  it  is  worthy 
of  remembrance,  when  large  quantities  of  it  are  used,  that  it  is  highly 
inflammable,  and  that  the  dry  substance  left  by  evaporation  of  the 
ether,  is  quite  as  combustible  as  the  gun-cotton  before  its  solution  ; 
except  that  its  now  more  compact  and  solid  form  renders  combustion 
or  explosion  less  rapid  than  in  its  original  fleecy  state.  A  substance 
closely  resembling  collodion  in  its  properties  and  capabilities  of  appli- 
cation is  prepared  by  dissolving  certain  proportions  of  gutta  percha 
and  caoutchouc  in  chloroform,  and  is  used  in  precisely  the  same 
manner.  A  third  substitute  for  the  isinglass  and  common  adhesive 
plaster  has  lately  been  employed.  It  consists  of  a  thick  semifluid, 
solution  of  gum-lac  in  alcohol,  which  may  be  prepared  and  kept  in  a 
wide-mouthed  bottle  with  a  closely  fitting  cork.  It  is  more  econo- 
mical than  collodion,  is  employed  in  the  same  manner,  and  is  re- 
presented as  being  quite  as  efficient.  It  has,  along  with  the  gutta 
percha  solution,  the  disadvantage  of  not  being,  like  collodion,  alto- 
gether colourless ;  but  is  said  to  possess,  over  both  these  prepara- 
tions, this  advantage,  that  moderate  moisture  does  not  prevent  its 
adherence.  All  of  these  solutions,  when  applied  to  a  raw  surface, 
excite  momentary  smarting. 

Sutures,  the  next  of  the  retentive  apparatus,  should  not  be  em- 
ployed, when  it  is  possible  to  maintain  steady  apposition  without 
them.  During'  the  first  day  or  two,  and  before  they  have  cut  their 
way  by  ulceration  through  the  skin,  they  certainly  act  more  power- 
fully than  plasters  in  maintaining  coaptation, — one  of  the  essentials 
for  obtaining  adhesion  ;  but  they  irritate  much  more,  and,  if  not 
speedily  removed,  excite,  at  least  in  their  immediate  vicinity,  suffi- 
cient inflammation  to  lead  to  ulceration,  preparatory  to  their  spon- 
taneous extrusion  j  and  the  vascular  action  thus  set  up  in  one  part 
of  a  wound,  may  extend  so  far  as  materially  to  interfere  with  or 
prevent  adhesion.  Even  under  the  most  favourable  circumstances,  a 
slight  suppuration  seldom  fails  to  follow  in  the  track  of  each  stitch  ; 
and  though,  when  the  action  stops  here,  the  general  healing  of  the 
wound  may  not  be  retarded,  still  the  greater  marking  of  the  cicatrix, 
at  each  of  these  points,  is  an  additional  reason  for  avoiding  their 
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employment  when  possible,  especially  on  exposed  parts.  Sutures, 
then,  are  to  be  employed  when  there  is  difficulty  in  keeping  the  parts 
satisfactorily  in  contact  by  means  of  plasters  :  but  they  should  be  as 
"  few  and  far  between"  as  consists  with  the  attainment  of  their 
immediate  object.  They  are  introduced  before  the  plasters  are 
applied  ;  and  on  each  side,  but  not  over  them,  the  strips  of  the  latter 
should  be  placed.  For  deep  wounds,  and  for  those  of  irregularly 
shaped  parts,  the  interrupted  stitch  is  usually  employed  ;  though,  for 
the  former  class,  the  quilled  suture  is  sometimes  recommended  ;  and 
for  wounds  in  some  situations,  as  will  be  explained  in  a  future  chapter, 
the  twisted  suture  is  the  best. 

The  sutures  should,  in  all  instances,  be  removed  as  soon  as  it  can 
be  done  without  endangering  the  separation  of  the  parts.  If  the 
structures  be  lax  and  easily  kept  together,  they  may  be  cut  and  re- 
moved at  a  very  early  period  ;  as  soon,  indeed,  as  the  plasters  have 
become  dry  and  strongly  adherent :  but  if  there  be  tension  in  the 
lips  of  the  wound,  the  whole,  or  some  of  the  stitches  must  be  allowed 
to  remain  until  the  parts  have  become  somewhat  moulded  to  their 
new  relations,  and  partially  adherent.  In  all  cases  early  removal 
is  desirable,  although  in  many,  when  the  parts  are  not  on  the 
stretch,  they  do  not  produce  much  excitement.  Again,  if  severe 
inflammation  attack  the  wound,  the  sutures  must  be  snipped  and 
withdrawn,  as  their  presence  would  only  increase  the  mischief : — 
they  would  soon  be  set  free  by  ulceration  ;  but  before  this  was 
accomplished  the  undue  constriction,  which  they  must  have  exerted 
on  the  tumefying  wound,  would  stimulate  the  local  action  and 
aggravate  the  pain. 

Dr.  Sims,  of  New  York,  has  done  great  service  in  this  department 
of  practical  surgery,  by  calling  special  attention  to  the  advantages  of 
sutures  of  silver  wire  over  those  of  silk  or  linen  thread.  They  are 
much  less  irritating  •  and  from  my  own  experience  I  am  satisfied  that 
the  great  advantages  will  be  realized  from  them  which  this  distin- 
guished surgeon  has  led  us  to  expect.  For  their  introduction  in  all  ordi- 
nary exposed  situations  Professor  Lister's  needle,  grooved  on  the  side, 
will  be  found  exceedingly  convenient.  For  their  introduction  into  the 
vivified  lips  of  a  vesico-vaginal  fistula  particular  forms  of  needles 
have  been  devised  •  and  the  results  of  the  use  of  metallic  sutures  in 
this  department  certainly  constitute  one  of  the  greatest  triumphs  of 
modern  surgery. 

Instead  of  the  suture,  M.  Vidal  employs  a  little  spring  forceps, 
about  an  inch  and  a  half  in  length.  Its  points  are  so  far  blunt,' 
that  though  they  take  hold  of  the  skin,  they  pierce  no  more 
than  the  cuticle  at  most.  It  produces  little  or  no  irritation,  and, 
when  removed,  leaves  no  mark.  Another  and  smaller  forceps,  on 
a  similar  principle,  but  only  about  three-quarters  of  an  inch  long, 
is  also  employed  in  Paris.    In  venereal  cases,  in  which  circum- 
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cision  is  there  frequently  performed,  the  glans  penis  is  surrounded 
with,  as  it  were,  a  corona  of  these  forcipes,  the  points  of  which 
keep  the  cut  margins  of  the  delicate  skin  and  mucous  membrane 
in  most  intimate  contact,  and  the  wound  speedily  heals  with  a  cicatrix 
scarcely  perceptible. 

In  many,  indeed  in  most  wounds,  no  other  retentive  apparatus 
than  suture  and  plaster  need  be  employed ;  but  in  certain  cases, 
when  the  wound  is  very  deep,  and  its  sides  exceedingly  loose, — con- 
ditions occasionally  co-existent  in  persons  of  flabby  fibre,  and  which 
favour  the  accumulation  of  secretions  between  the  parted  sides, — 
it  may  be  advisable  to  surround  the  wounded  part  with  a  turn 
or  two  of  a  bandage  ;  under  which,  but  not  over  the  mouth  of  the 
wound,  a  soft  compress  may  sometimes  be  placed  with  advantage. 
The  roller,  at  this  early  stage,  must,  however,  be  applied  very  lightly  ; 
so  that  it  shall  merely  assist  in  giving  support,  and  in  preserving  ap- 
position of  eveiy  part,  deep  as  well  as  superficial ;  and  operate  more 
as  a  precautionary  measure  to  prevent  displacement  during  any  ir- 
regular muscular  twitching,  than  as  an  immediate  means  of  reten- 
tion. Gentle  support — not  actual  pressure,  which  would  be  injurious 
— is  wanted  ;  and  the  better  to  avoid  this  evil,  it  is  well  to  damp  the 
bandage  previous  to  application  ;  for  the  dry  fibre  soon  imbibes 
moisture  from  the  integument  or  the  wound,  and,  in  so  doing,  grows 
thicker  and  shorter,  so  as  ultimately  to  become  much  tighter  than 
when  applied,  or  than  was  intended. 

The  retentive  apparatus  having  been  thus  applied,  the  wounded 
part  is  to  be  laid  in  a  suitable  position,  combining  relaxation  and 
elevation.  The  latter  is  the  point  chiefly  to  be  attended  to  after 
amputation ;  and,  for  this  purpose,  the  stump  or  other  part  is  laid  on 
a  soft  pillow,  or  any  convenient  rest,  over  which,  for  the  sake  of  clean- 
liness, is  spread  a  piece  of  oilcloth,  or  of  thin  sheet  gutta  percha,  in 
order  to  prevent  the  parts  beneath  being  soaked  with  any  discharge. 
Along  the  margins  of  the  wound,  when  large,  a  single  strap  of  soft 
linen  is  placed,  and  kept  moist  with  cold  water;  but  in  smaller  ami 
more  sheltered  injuries,  this  may  be  omitted.  When  the  wounded 
part  lies  beneath  the  bedclothes,  their  pressure  and  heating  effect 
must  be  prevented  by  a  suitable  cradle. 

All  that  now  for  some  time  requires  to  be  done,  is  merely  to  keep 
the  parts  clean,  wiping  away  any  fluid  secretion  from  the  neighbour- 
hood of  the  wound,  but  never  actually  touching  its  raw  and  tender 
margins  except  with  water.  These  matters  being  attended  to,  the 
part  is  to  be  kept,  as  far  as  possible,  at  perfect  rest. 

Supposing  all  to  go  on  well,  the  stitches,  if  such  have  been  em- 
ployed, are  removed  at  the  proper  time,  as  before  explained  ;  but  the 
plasters  may  possibly,  iu  a  large  wound,  require  occasional  renewal, 
owing  to  the  fluid  secretion  trickling  down  and  loosening  their  de- 
pendent extremities,  or  from  their  becoming  unduly  loose  as  the 
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process  of  adhesion  goes  on,  and  the  edges  spontaneously  approxi- 
mate more  perfectly.    When,  from  any  of  these  causes,  it  becomes 
necessary  to  change  the  plasters,  they  should  be  seized  by  both  their 
extremities,  and  raised  from  each  end  towards  the  centre,  which 
overlies  the  line  of  wound,  and  from  this,  lastly,  they  are  with  gentle- 
uess  to  be  lifted.    If,  on  the  contrary,  the  strip  were  seized  at  one 
end  and  pulled  off' along  its  whole  course  towards  the  other,  it  is  obvious 
that  after  passing  the  central  part,  it  would,  if  at  all  adherent,  be 
apt  to  tear  away  the  edge  of  the  wound  covered  by  its  last  half, 
from  that  margin  to  which  its  first  raised  portion  had  been  applied. 
In  renewing  plasters,  no  more  than  one  or  two  of  the  old  strips, 
however  loosely  adherent,  should  be  removed  at  once,  before  supply- 
ing their  place  with  new  pieces  ;  and  as  each  slip  is  taken  away,  the 
vacancy  is  to  be  filled  up  before  detaching  another.    This  precaution 
is  necessary,  because  if  all  the  strips  were  removed  at  once,  the 
wound,  being  unsupported,  might  fall  open,  and  the  tender  adhe- 
sions—the work  of  several  days — be  in  an  instant  destroyed.  Any 
necessary  moving  of  the  wounded  part,  whether  for  correcting  mal- 
position, cleaning  the  support  on  which  it  rests,  or  applying  fresh 
plasters,  must  be  conducted  with  great  care  and  gentleness. 

When  ligatures  have  been  employed,  some  of  them  will  probably 
be  loose  by  the  end  of  ten  days.  Accordingly,  about  the  expiry  of 
that  period,  each  ligature,  except  that  on  the  main  artery,  which 
should  be  left  undisturbed  for  at  least  a  week  lunger,  may  be  care- 
fully isolated  from  the  others,  and  gently  pulled  by  the  fingers  or 
forceps.  If  loose,  it  will  come  away  immediately ;  if,  however,  the 
slightest  resistance  be  felt,  no  force  must,  on  any  account,  be  used  ; 
but  the  delay  of  a  few  days  be  allowed  before  it  be  again  tried. 
The  utmost  gentleness  is  to  be  observed  in  this  proceeding,  lest  the 
ligature  should  be  drawn  away  before  perfect  occlusion  of  the  vessel 
has  taken  place  ;  but  with  this  precaution,  it  is  better  to  try  the 
ligatures,  and  remove  them  when  loose,  as,  if  left  to  themselves,  they 
might  remain  in  the  wound  long  after  they  were  detached,  and  thus 
retard  its  complete  healing. 

Perfect  healing,  after  adhesion  has  progressed  favourably  for  about 
a  week,  is  often  retarded  by  an  cedematous  swelling,  the  result  of  un- 
due vascular  relaxation.  In  these  circumstances,  a  bandage  is  to  be 
applied,  so  as  to  give  support,  and  exert  a  moderate  degree  of  pres- 
sure. This,  however,  must  neither  be  severe  nor  unequally  disposed, 
because  in  either  case  it  would  excite  irritation,  and  the  swelling  of 
oedema  would  soon  give  place  to  that  of  inflammation. 

It  must  always  be  remembered,  that  at  any  stage,  however  late, 
excess  of  vascular  action  may  set  in,  and  prevent  the  further  progress 
of  adhesion,  or  even  destroy  the  union  already  effected.  It  is  fre- 
quently induced  by  cumbersome  dressings,  officious  sponging  and 
rubbing  of  the  wound,  and  by  an  over- stimulating  diet. 
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The  fourth  indication,  which  is,  to  repress  inflammatory  action,  is 
fulfilled,  partly  by  the  simple  local  treatment  just  detailed,  and  partly 
by  treatment  directed  to  the  system  in  general.  The  strict  antiphlo- 
gistic regimen  should  be  enforced,  all  stimuli  removed,  and  perfect 
rest,  general  as  well  as  local,  enjoined.  The  food  must  be  small  in 
quantity,  unstimulating  in  character,  and  given  pretty  cold.  In  the 
case  of  feeble  persons,  and  of  those  at  an  advanced  period  of  life,  the 
antiphlogistic  regimen  must,  however,  be  instituted  with  great  cau- 
tion, and  its  effects  closely  watched ; '  but,  in  regard  to  these  and 
many  other  points,  the  surgeon  must  be  guided  by  the  peculiar 
circumstances  of  each  particular  case. 

All  these  things  may  be  attended  to,  and  the  desired  result  may 
not  be  attained,  in  consequence  of  neglect  of  the  hygienic  conditions 
by  which  the  patient  should  be  surrounded.  "To  keep  the  air 
the  patient  is  breathing  as  pure  as  the  external,  air  without  chilling 
him,"  free  admission  of  light,  a  proper  condition  of  bed  and  bedding, 
perfect  cleanliness  of  person,  room,  walls,  and  utensils,  the  removal 
of  everything  from  which  injurious  efliuvia  could  by  any  possibility 
proceed,  suitable  food  given  at  suitable  periods,  avoiding  every- 
thing that  causes  fatigue  to  the  patient,  and  judicious  arrangements 
for  rest  and  sleep,  are  some  of  the  many  conditions  that  are  essential, 
and  the  neglect  of  which  is  often  punished  with  erysipelas,  pyaemia, 
dysentery,  and  other  sorrowful  results. 

Treatment  for  Granulation. — Wounds  may  require  to  be  treated 
for  granulation,  either  when  inflammation  has  proceeded  too  far  in  a 
cas"e  which  it  was  first  attempted  to  heal  by  adhesion,  or  when,  from 
the  beginning,  it  was  evident  that  granulation  was  the  most  suitable 
mode  of  healing,  whether  owing  to  loss  of  substance  preventing 
coaptation,  or  too  extensive  contusion,  or  to  the  presence  of  foreign 
matter  which  could  not  be  removed  ;  all  of  which  conditions  are  in- 
compatible with  the  attainment  of  adhesion,  on  account  of  the  active 
inflammation  to  which  they  give  rise 

In  the  former  case,  that  of  a  wound  treated  hitherto  for  adhesion, 
its  edges  become  swollen,  red,  and  painful.  Swelling  more  deeply- 
seated  causes  the  margins  to  separate,  and  purulent  matter  is  soon 
poured  forth.  The  indication  here  is  to  repress  inflammation ;  in 
fulfilment  of  which,  all  sources  of  local  irritation  and  general 
stimulation  must  be  withdrawn.  Sutures,  if  present,  should  be  re- 
moved, and  only  a  few  strips  of  plaster  left,  to  prevent  any  unne- 
cessary gaping  of  the  wound,  and  in  many  cases  they  also  must  be 
dispensed  with.  To  the  parts  thus  relieved  from  every  kind  of  local 
irritation,  warm  watnr  dressings  are  applied,  or  a  light,  soft,  moist, 
and  warm  poultice,  if  that  application  be  still  employed. 

In  the  second  case,  where  granulation  is  from  the  first  con- 
sidered to  be  the  most  available  mode  of  cure,  the  treatment  is  essen- 
tially the  same  as  that  mentioned  above.    The  part  is  elevated,  and 
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kept  at  perfect  rest ;  no  sutures  are  employed,  and  only  a  few  strips 
of  plaster  are  used  to  connect  the  more  loose  portions  of  the  wound. 
Cold  water-dressing  is  applied  till  oozing  of  blood  ceases  ;  it  is  then 
gradually  changed  to  the  tepid,  and  next  to  the  warm  dressing,  as  the 
vascular  action  rises,  so  as  to  soothe  and  relax  the  tumefying  wound. 
When  the  inflammation  proves  so  active  as  to  threaten  gangrene,  it 
must  be  repressed  by  local  bleeding,  and  if  absolutely  necessary,  by 
more  energetic  remedies,  in  addition  to  the  antiphlogistic  regimen, 
which  during  this  stage  of  acute  inflammation  is  to  be  adopted. 

In  both  cases  the  same  point  is  now  reached.  Warm  dressings  are 
continued  so  long  as  inflammation  remains  active  ;  but  as  it  subsides, 
the  heat  of  the  dressing  is  gradually  lowered  until  it  be  again  merely 
tepid,  or  even  cool. 

Under  this  treatment,  the  surfaces,  if  matters  go  on  favourably, 
become  clean  in  a  few  days  ;  granulations  spring  up,  and  healing 
advances.  The  discharge,  which,  during  the  height  of  the  inflamma- 
tion, had  been  very  profuse  and  far  from  laudable,  now  diminishes  in 
quantity  and  improves  in  quality.  In  these  circumstances  the  wound, 
when  superficial  and  broad,  rather  than  narrow  and  deep,  requires 
merely  the  treatment  proper  for  an  ordinary  ulcer ;  comprising  the 
water-dressing,  medicated,  when  necessary,  with  metallic  salts,  to 
stimulate  indolent  granulations,  and  the  employment  of  carefully 
adapted  pressure  with  a  bandage,  when  necessary  to  repress  cedema- 
tous  swelling. 

But  if  the  wound  be  deep,  without  much  loss  of  substance — in  fact, 
such  a  case  as  would  have  healed  by  adhesion  had  not  inflammation 
prevented — then,  at  this  stage,  when  the  surfaces  are  granulating 
well,  and  secreting  little  pus,  they  will,  if  placed  in  mutual  contact, 
speedily  cohere,  afibrdiug  a  most  satisfactory  and  rapid  cure  by 
secondary  adhesion.  Plasters  are  employed  to  retain  the  parts  in 
apposition,  and  a  bandage  lightly  and  uniformly  applied,  is  in  general 
necessary  to  give  support.  As  absolute  local  rest  is  necessary  for 
healing,  any  neighbouring  joint  which  interferes  with  this  essential 
condition  in  the  wound,  must  be  prevented  from  exercising  its  natural 
functions,  by  a  splint  fastened  with  a  few  turns  of  a  roller,  or  with  a 
buckle  bandage  applied  at  two  or  more  points,  lightly,  so  that  no 
oedema  may  ensue  on  the  distal  aspect,  and  arranged  so  that  neither 
splint  nor  bandage  shall  compress  the  injured  parts,  or  come  in  the 
way  of  the  requisite  dressings.  Cleanliness  is  throughout  attended  to  ; 
the  actual  edges  of  the  wound  are  not  touched,  but  from  all  around 
them  the  discharge  is  frequently  wiped  away  with  a  small  dossil  of 
clean  lint,  tow,  or  rag,  or  indeed  of  anything  clean,  soft,  and  absorbent. 
A  good  sponge  answers  well  when  there  is  only  one  wound  to  dress, 
because  it  can  then  be  frequently  washed  :  but  in  hospital  practice  it 
would  come  into  contact  with  all  kinds  of  sores,  and  would  never  be 
sufficiently  well  or  often  cleansed  after  each  time  of  its  employment. 
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On  the  other  hand,  the  morsel  of  tow,  being  of  small  value,  may  be 
destroyed,  and  a  fresh  piece  employed  on  each  occasion. 

The  constitutional  treatment  —  which  during  the  height  of  the 
inflammation  comprised  at  least  the  antiphlogistic  regimen,  and  some- 
times also  local  or  general  bleeding,  according  to  circumstances  

consists  now,  while  matters  are  going  on  favourably,  in  attention  to 
the  secretions,  and  avoiding  both  undue  stimulation  and  hurtful 
abstinence.  In  individuals  of  debilitated  constitution,  and  even  in 
persons  previously  of  good  health,  when  the  wound  is  large,  suppu- 
ration may  continue  profuse,  cicatrization  proceed  very  slowly,  and 
the  secondary  adhesion  fail.  Under  these  circumstances,  the  diet 
must  be  full  and  nutritious,  with  a  due  allowance  of  stimuli.  In 
severer  cases  this  generous  regimen  must  be  farther  assisted  by 
the  exhibition  of  medicinal  tonics.  Though  the  part  itself  must  be 
kept  at  rest  so  that  it  may  heal,  yet  it  may  be  much  benefited  in- 
directly by  appropriate  general  exercise  with  the  view  of  strengthen- 
ing the  system. 

LACEKATED  WOUNDS. 

Lacerated  wounds  are  produced  by  a  blunt  body  being  driven  into 
and  through  the  textures,  or  by  a  moving  body  becoming  attached  to 
a  part  and  tearing  it  away.  In  both  cases  the  edges  are  ragged  and 
uneven,  the  parts  being  torn  rather  than  cut ;  in  both  there  is  con- 
siderable straining  of  the  surrounding  structures ;  and  in  the  former 
an  amount  of  contusion  is  inflicted  by  the  body  entering  and  passing 
through  the  tissues.  This  dragging  and  bruising  of  the  parts  weaken 
their  vitality.  From  the  depression  of  the  nervous  system  in  severe 
cases  of  this  nature,  there  may  be  little  pain.  So  much,  indeed;  is 
this  the  case,  that  an  arm  has  been  torn  off  by  machinery,  and  yet 
the  person  has  for  some  time  experienced  little  or  no  pain.  There  is 
in  general,  also,  but  little  hemorrhage,  partly  because  the  surface  of 
the  wound  being  irregular,  the  blood  is  very  apt  to  adhere  and 
become  coagulated  j  partly  because  the  vitality  of  the  vessel  has  been 
diminished  by  the  straining.  But  the  chief  reasons  why  arteries 
bleed  less  when  lacerated  than  when  cut,  are,  that  when  torn,  the 
coats  do  not  retract  equally,  the  inner  and  middle  coat  contract  and 
retract  within  the  external  tunic ;  the  external  coat  next  retracts 
within  the  sheath  to  a  less  degree ;  and  the  sheath  forms  a  conical 
cavity  beyond  the  outer  tunic.  These  conditions  are  obviously  much 
more  favourable  for  the  arrest  of  hemorrhage  than  the  uniformly 
retracted  coats  of  a  cut  artery.  Although  the  pain  may  often  be 
slight  at  first,  and  although  there  may  be  little  primary  hemorrhage, 
these  wounds  are  ultimately  much  more  dangerous  than  those  of  a 
simple  incised  character.  They  are  very  apt  to  be  followed  by  severe 
inflammation  j  and  if  there  be  much  bruising,  by  sloughing  :  they  are 
more  liable  to  be  followed  by  Revere  constitutional  disturbance,  and  by 
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tetanus;  and,  if  gangrene  ensue,   there  is  danger  of  secondary 
hemorrhage  on  the  separation  of  the  slough. 

In  the  case  of  a  purely  lacerated  wound,  or  when  contusion,  though 
present,  is  so  only  in  a  very  slight  degree,  adhesion  is  possible,  and 
ou.ht  to  be  attempted ;  and  if  it  should  fail,  from  inflammation 
running  too  high,  the  wound  is  still  as  much  disposed  for  granulation 
as  it  would  have  been,  had  adhesion  not  been  tried.  Besides,  a  part 
of  the  lesion  may  adhere  and  remain  united,  even  while  granulation 
occurs  in  the  remaining  portions. 

The  treatment  of  those  wounds  which  are  purely  lacerated  m  then- 
character,  or  at  least  attended  with  extremely  slight  contusion,  is, 
with  some  modifications,  the  same  as  that  already  related  as  con- 
ducive to  adhesion.  Sutures  should,  if  possible,  be  still  more  avoided 
than  in  simple  incised  wounds,  and  isinglass  plaster  chiefly  trusted  to 
for  maintaining  coaptation,  so  as  to  diminish,  to  the  utmost,  all 
sources  of  local  irritation.  Absolute  rest  of  the  part,  and  usually  of 
the  whole  body  also,  is  requisite.  The  water-dressing  is  applied  cold 
or  nearly  cool,  for  the  latter  is  usually  more  agreeable  to  the  feelings 
of  the  patient.  If  the  attainment  of  adhesion  be  peculiarly  desirable, 
it  may  be  necessary,  in  addition  to  the  abstraction  of  all  sources  of 
local  or  general  excitement,  and  the  rigid  observance  of  the  anti- 
phlogistic regimen,  to  take  blood  from  the  part,  or  even  from  the 
system,  in  order  to  keep  the  inflammation  within  proper  limits.  Under 
this  treatment  many  such  wounds  heal  partially,  if  not  altogether,  by 
adhesion.  Should,  however,  inflammation  prove  too  active,  a  change 
should  be  made  to  the  treatment  for  granulation. 

CONTUSED  WOUNDS. 

Contused  wounds  are  caused  by  very  blunt  bodies  passing  in  a 
tearing  manner  through  the  tissues,  inflicting  in  their  passage  a  large 
amount  of  contusion  and  straining.  They  are,  in  general,  merely 
lacerated  wounds,  accompanied  by  much  contusion  ;  but  this  compli- 
cation renders  them  more  dangerous,  more  tedious  to  cure,  and  pro- 
ductive of  greater  deformity.  When  the  bruising  is  very  decided  and 
instantaneous,  there  is  usually  not  much  pain.  This  circumstance,  how- 
ever, is  merely  a  symptom  indicating  that  the  contusion  is  very  severe  ; 
for  if  it  be  but  slight,  the  pain  niciy  be  pretty  acute.  The  primary 
hemorrhage  is  seldom  considerable  ;  but  bleeding  may  occur  to  a 
dangerous  extent  on  the  separation  of  sloughs.  In  severe  cases,  there 
is  considerable  collapse,  and  reaction  is  proportionately  violent. 
Excessive  inflammation  attacks  the  wound,  and  gangrene  not  un- 
frequently  occurs,  sometimes  to  a  large  extent,  especially  in  vitiated 
constitutions.  A  large  sore  follows  the  loss  of  substance,  suppuration 
is  profuse,  and  may  be  so  prolonged  as  to  induce  hectic  fever.  Or 
pysemia  may  occur,  and  typhoid  symptoms  become  developed. 

The  treatment  of  wounds,  in  which  the  contused  character  prevails, 
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is  regulated  with  a  view  to  granulation.  The  bleeding  having  ceased, 
foreign  matters  being  removed,  and  the  wound  cleansed,  the  part 
should  be  placed  in  a  position  that  combines  relaxation  with  elevation, 
both  these  conditions  being  calculated  to  relieve  the  supervening 
local  action.  Sutures  are  useless,  and  the  irritation  caused  by  them 
would  be  injurious.  Even  plasters  are  unnecessary,  except  when  the 
wound  has  a  strong  tendency  to  gape  widely,  or  when,  at  some  parts, 
the  contusion  having  been  slight,  there  may  be  some  hope  of  partial 
adhesion,  on  coaptation  being  effected.  Warmth  is  applied  either  by 
means  of  cloths  dipped  in  warm  water,  or  by  means  of  a  soft,  light 
poultice,  in  which  the  bruised  part  is  imbedded.  Neither  application 
must  be  allowed  to  become  dry  or  cold,  but  is  to  be  renewed  as 
frequently  as  may  be  requisite. 

When  the  inflammatory  action  runs  high,  depletion — local  and 
general — may  be  necessary  to  repress  its  violence,  and  limit  the  con- 
sequent amount  of  sloughing.  But  this  part  of  the  treatment  must 
always  be  conducted  with  the  greatest  caution,  remembering  that 
ere  long  the  system  may  be  taxed  to  the  utmost  in  maintaining  suppu- 
ration from  an  extensive  surface,  and  which  may,  by  long  continuance, 
induce  hectic  fever  before  cicatrization  be  effected. 

During  the  progress  of  the  inflammation,  diffuse  abscess  occasionally 
occurs,  and  must  be  evacuated  by  free  incisions.  As  the  slough 
separates,  the  patient  should  be  watched,  lest  secondary  hemorrhage 
should  occur  j  and  after  the  separation,  the  proper  treatment  insti- 
tuted. The  warmth  of  the  applications  should  of  course  be  reduced 
when  the  process  of  granulation  commences,  as  the  relaxing  effects  of 
the  heat  would  then  be  injurious.  Amputation  may  be  necessary 
when  there  is  very  extensive  crushing  of  the  soft  parts,  or  comminu- 
tion of  bones  ;  and  also  when  the  gangrene  is  very  extensive,  accom- 
panied by  proportionate  constitutional  disturbance. 

The  constitutional  treatment  scarcely  needs  to  be  recapitulated. 
During  collapse,  if  long  persistent,  stimuli  may  be  required,  yet  should 
be  given  as  sparingly  as  consists  with  the  attainment  of  the  object  for 
which  they  are  given,  and  not  to  such  extent  as  to  aggravate  the 
subsequent  reaction  and  its  consequences.  During  the  height  of  the 
inflammation,  the  antiphlogistic  regimen  should  be  adopted;  and, 
when  necessary,  local  orgeneral  bloodletting,  according  to  the  violence 
of  the  action,  but  in  every  case  with  great  caution. 

PUNCTUllED  WOUNDS. 

Punctured  wounds  are  produced  by  the  penetration  of  a  narrow 
and  pointed  object  into  the  tissues,— usually  to  a  depth  dispropor- 
tionate to  the  small  aperture  of  entrance.  According  as  the  point  of 
the  instrument  is  sharp  or  blunt,  and  its  blade  thin  and  flat,  or  thick 
and  bulky,  will  the  injury  partake  chiefly  of  the  physical  characters 
of  an  incised  wound,  or  of  those  of  the  lacerated,  and  contused 
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rieties  j  that  is  to  say,  the  wound  has  some  of  the  characters 
belonging  to  each  of  these  three  species,  and  according  as  one  or 
other  predominates,  the  lesion  is  more  or  less  serious.  Unless  some 
very  important  organ  has  been  injured,  the  shock  is  less  marked  m  this 
than  in  some  other  kinds  of  wound  ;  but  whenever  the  weapon  has 
passed  far  and  deeply  into  any  tissues,  the  lesion  must  be  considered  to  be 
of  a  serious  character,  more  particularly,  as  it  cannot  at  first  be  known 
what  parts  have  suffered,  and  what  have  escaped.  There  may  be  at 
the  time  little  primary  hemorrhage,  although  a  considerable  artery  has 
been  wounded,  because  of  the  form  of  the  wound  being  unfavourable 
to  the  free  exit  of  blood.  In  such  a  case,  however,  the  blood  is 
certain  to  break  out  speedily,  and  even  although  no  large  vessel  be 
wounded,  there  is  still  the  danger  of  secondary  hemorrhage,  if  there 
has  been  bruising  to  an  extent  calculated  to  lead  to  inflammation  and 
sloughing.  Nerves  likewise  may  be  cut,  torn,  or  punctured,  and  con- 
sequently for  this  reason,  as  well  as  for  others,  tetanus  is  more  to 
be  dreaded  in  these  wounds,  than  almost  in  any  of  the  other  varieties. 

Yery  violent  inflammation  usually  follows  punctured  wounds  of 
any  considerable  depth ;  not  only  on  account  of  the  mode  of  their 
infliction,  but  also  because  the  blood,  which  oozes  from  the  surface, 
does  not  meet  with  a  ready  exit,  but  remains  coagulated,  forming  a 
layer  of  foreign  matter,  or  becomes  infiltrated  into  the  soft  tissues, 
chiefly  the  cellular.  Inflammation  is  further  favoured  by  the  probable 
lodgment  of  extraneons  bodies ;  perhaps  of  a  portion  of  clothing 
driven  in  before  a  blunt-pointed  weapon,  or  of  the  sharp  point  of  a 
more  delicate  instrument  which  has  been  broken  off  against  a  bone 
that  resisted  its  farther  progress.  Violent  inflammation  is  pretty 
certain  to  follow  punctured  wounds  of  synovial  and  serous  cavities,  of 
dense  fibrous  structures,  and  of  the  scalp,  in  which  latter  situation  it 
usually  assumes  the  erysipelatous  form.  When  of  considerable 
depth,  several  layers  of  aponeurosis  are  generally  traversed ;  and 
these  unyielding  structures,  by  tightly  confining  the  parts  beneath, 
and  preventing  their  tumefaction  as  vascular  action  rises,  aggravate 
the  subsequent  inflammation;  while  the  matter,  not  finding  suffi- 
ciently free  vent,  is  very  apt  to  burrow  along  the  muscular  inter- 
spaces beneath  the  fasciae,  and  give  rise  to  diffuse  purulent  infiltration 
of  the  cellular  tissue. 

The  treatment  of  punctured  wounds  varies  according  to  the 
depth  of  injury,  and  the  amount  of  accompanying  contusion  and 
laceration.  When  the  wound  is  of  small  depth,  attended  with 
little  or  no  bruising,  and  is  free  from  foreign  matter,  adhesion  is 
possible,  aud  should  be  promoted.  Till  oozing  ceases  from  the 
external  orifice,  cold  aspersion  is  to  be  practised.  When  no  more 
blood  issues,  any  little  apposition  required  by  this  form  of  wound  is 
to  be  effected,  and  a  piece  of  isinglass  plaster  placed  over  the 
opening,  so  as  to  cover  it  entirely,  or  with  the  exception  of  the  most 
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dependent  point.  The  patient  is  to  be  kept  qniet,  and  restricted  to 
the  antiphlogistic  regimen.  Under  this  treatment,  most  of  these 
slight  wounds  heal :  but  if  the  case  be  a  little  more  severe,  the  cold 
water-dressing,  or  a  cooling  saturnine  lotion  may  be  applied ;  still, 
however,  retaining  the  morsel  of  plaster,  so  as  to  preserve  the  actual 
margins  of  the  wound  from  irritation,  and  to  prevent  the  liquid 
application  from  insinuating  itself  along  its  track.  A  single  layer  of 
moistened  lint  is  employed,  but  without  oiled  silk  above  it,  as  the 
object  is  to  encourage  rapid  evaporation,  and  procure  its  refrigerant 
effect. 

In  more  serious  cases  the  treatment  becomes,  in  a  corresponding 
degree,  complicated.  Thus,  if  hemorrhage  takes  place  from  a 
wounded  vessel,  which  cannot  be  reached  on  account  of  its  deep 
situation,  and  the  narrowness  of  the  wound — while  pressure  fails  to 
arrest  it,  or,  owing  to  the  peculiar  situation  of  the  injury,  cannot  be 
employed — then  the  wound  must  be  dilated  by  careful  incision  to 
the  required  extent,  and  in  the  safest  direction,  so  as  to  permit  the 
artery  to  be  tied  above  and  below  the  point  of  lesion.  Dilatation 
may  also  be  requisite,  when  foreign  matter  has  lodged  in  the  wound, 
the  presence  of  which  will  be  ascertained  by  learning  the  mode  of 
infliction,  by  inspecting  the  weapon,  or,  if  necessary,  by  the  gentle 
use  of  the  probe.  The  foreign  substance  may  then  be  removed  by  a 
forceps,  or  any  convenient  instrument. 

It  was  formerly  the  custom  to  dilate  every  punctured  wound  by 
tents  and  plugs.  More  recently,  simple  incision  was  substituted,  in 
the  hope  of  transforming  the  lesion  into  a  mere  incised  wound,  which, 
as  has  already  been  seen,  is  of  a  much  more  simple  character.  This 
indiscriminate  use  of  the  knife  is  now  justly  abandoned,  and  dilatation 
is  practised  at  this  early  stage  only  with  a  view  to  permit  the  ligature 
of  a  bleeding  vessel,  or  the  removal  of  foreign  bodies  ;  and,  at  a  later 
period,  to  effect  evacuation  of  matter,  and  thus  afford  relief  from 
tension.  The  wound  being  now  free  from  extraneous  substances,  its 
edges  are  brought  gently  together,  and  cold  water  is  applied  till 
oozing  ceases.  Apposition  is  then  effected,  and  preserved  by  one  or 
more  slips  of  isinglass  plaster ;  and  cool  water-dressing  applied,  to 
prevent  undue  vascular  action. 

Subsequently,  when  pain,  tension,  and  inflammation  ensue,  and 
prove  severe,  warm  fomentations,  medicated  if  necessary  with  opium, 
are  applied  to  soothe  and  relax  the  parts.  Adhesion  not  having 
taken  place,  the  subsequent  treatment  is  adapted  for  granulation. 
In  cases  still  more  severe,  abstraction  of  blood  from  the  parts  around 
the  wound,  and  from  the  system,  may  be  necessary  to  limit  the 
action  and  sympathetic  disorder  of  the  constitution.  When  deep- 
seated  inflammation  occurs,  particularly  when  under  dense  fascia?, 
indicated  by  severe  pain,  diffuse  swelling,  and  hardness,  then  early 
and  free  incisions  are  demanded,  to  relieve  tension  and  afford  free 
vent  to  matter. 
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The  constitutional  treatment,  which  in  punctured  wounds  fre- 
quently requires  to  be  pretty  active,  is  conducted  on  the  same 
principles  which  have  so  often  been  referred  to  in  the  pages  imme- 
diately preceding,  and  therefore  need  not  here  be  recapitulated. 

GUN-SHOT  WOUNDS. 

Gun-shot  wounds,  the  most  frequent  injuries  in  modern  warfare, 
are  inflicted  by  shot  projected  from  pistol,  musket,  rifle,  or  cannon, 
by  splinters  of  wood  or  stone,  shattered  by  an  impinging  ball,  and 
by  fragments  of  iron,  or  other  substance,  scattered  around  on  the 
explosion  of  shells.  They  present,  according  to  the  nature  of  the 
penetrating  body,  various  degrees  and  combinations  of  contusion, 
laceration,  and  puncture. 

With  regard  to  these  injuries,  there  are  many  circumstances  which 
require  to  be  understood.  A  ball  projected  through  the  air,  proceeds 
at  first  with  great  force  and  rapidity,  nearly  in  a  rectilineal  direction  ; 
and  if  it  come,  during  this  part  of  its  course,  in  contact  with  any 
portion  of  the  body,  it  either  penetrates  and  lodges,  or  passes  directly 
through,  or  carries  the  part  away,  according  to  the  force  and  size  of 
the  shot. 

After  a  time,  the  ball  describes  a  curve,  called  the  parabola  ;  its 
velocity  diminishes,  and  it  acquires  a  new  motion  of  rotation  on  its 
own  axis.  In  this  stage,  very  slight  obstacles  deflect  it  from  its 
course,  and  should  it  now  impinge  against  the  body,  the  ball,  even 
though  large,  may  not  sweep  away  the  opposing  part,  but  merely  be 
turned  aside,  rolling  over  the  surface,  and  inflicting,  in  proportion  to 
its  remaining  momentum,  a  dreadful  amount  of  contusion.  This  is 
indicated  by  the  cold,  soft,  and  flaccid  feeling  of  the  part,  and  its 
diminished  or  destroyed  sensation.  Such  is  the  explanation,  as  given 
by  Larrey  and  modern  military  surgeons,  of  those  cases  of  violent 
bruising  of  the  soft  parts,  fracture  of  bones,  and  dangerous  or 
instantaneously  fatal  concussion  of  internal  organs,  by  large  shot, 
frequently  without  laceration  of  the  integuments,  or  the  infliction 
in  rapidly  fatal  cases,  of  any  outward  sign  of  injury.  These  accidents 
were  formerly  attributed  to  the  "  wind  of  the  shot,"  caused  by  its 
passing  with  extreme  velocity  close  to  the  body  ;  but  thoy  are  now 
with  more  accuracy  referred,  as  above,  to  the  actual  contact  of  "  spent 
balls." 

The  aperture  of  entrance  made  by  a  ball  is  much  smaller  than  that 
of  exit  j  and,  owing  to  the  elasticity  of  the  integument,  is  very 
generally  much  smaller  than  the  shot  which  actually  entered, 
while  its  margins  are  inverted  and  uneven.  The  margins  of  the 
aperture  of  exit  are  everted,  and  more  ragged  than  the  former. 
When  discharged  either  at  a  very  short  or  long  distance  from  the 
body,  a  ball  enters  more  roughly,  and  produces  a  more  ragged  wound 
than  when  it  strikes  in  the  middle  of  its  range.  At  its  entrance, 
and  during  the  first  part  of  its  course  through  the  tissues,  its  transit 
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is  chiefly  characterized  by  contusion  ;  while  farther  on,  and  towards 
its  exit,  its  effect  is  more  purely  laceration.  In  the  former  part 
therefore,  sloughing  is  more  probable. 

In  the  stage  of  diminished  momentum,  the  shot,  if  small,  may  also 
be  deflected,  when  it  impinges  very  obliquely  upon  the  surface  ;  or, 
piercing  the  integument,  it  may  proceed  beneath  it,  sometimes  along 
the  trunk,  or  the  hollow  aspect  of  a  limb  during  flexion,  sometimes 
partially  or  completely  round  either  ;  or  penetrating  more  deeply,  it 
may  enter  the  thoracic  or  abdominal  cavities,  and  course  around 
their  interior  circumference,  without  wounding  the  contained  viscera. 
It  is,  in  fact,  deflected  from  its  straight  course,  when  the  obstacles  to 
its  direct  continuance  are  greater  than  to  slight  deviation.  From 
these  circumstances,  it  happens  that  the  course  of  balls  is  very 
uncertain.  A  button,  or  other  hard  appendage  of  the  dress,  and  the 
common  articles  usually  contained  in  the  pockets,  have  frequently 
repelled,  arrested,  or  deflected  a  ball,  to  the  manifest  preservation  of 
life.  Sometimes,  on  the  other  hand,  these  bodies  are  forced  into  the 
tissues  before  the  brdlet. 

After  penetration,  their  course  is  not  more  certain.  Bone,  and 
softer  structures  may  alter  their  direction  ;  and  the  elasticity  of  the 
common  integument  often  confines  them  after  passing  through  denser 
structures. 

A  bullet  may  lodge,  or  escape,   after  the  most   direct  or  the 
most  devious  route.    It  may  lodge  immediately  beneath  the  integu- 
ment, either  at  the  point  of  entrance  ;  or  after  passing  through 
towards  the  opposite  aspect ;  or  after  coursing  on  beneath  the  skin — 
its  direction  in  this  subcutaneous  course  being  indicated  by  a  dis- 
coloured mark,  commonly  called  a  "weal."    It  may  lodge  in  bone,  in 
any  of  the  soft  tissues,  in  the  interior  of  cavities,  in  fact,  in  any  part, 
however  distant  from  its  point  of  entrance,  after  the  most  direct  or 
the  most  circuitous  and  lengthened  route.    It  may  escape,  by  an 
opening  directly  opposite  to  the  aperture  of  entrance,  after  passing 
directly  through  the  part,  or  merely  running  round  beneath  the 
integument ;  or  it  may  proceed  further  in  the  latter  course,  escaping 
near  the  aperture  of  entrance,  by  which  it  may  indeed  emerge,  so 
that  only  one  opening  is  made, — a  circumstance  which  might  lead  to 
the  belief  that  the  shot  had  lodged.    Under  one  other  condition  the 
same  may  occui'.    Thus,  sometimes,  when  the  ball,  possessing  slight 
impetus,  strikes  a  part  of  the  body  covered  by  dress,  it  may,  if  this 
be  thin  and  tough,  force  a  portion  of  it  before  itself  into  the  wound, 
and  that  without  tearing  it  off,  so  forming  an  involution,  or  culde  sac, 
in  the  interior  of  which  the  ball  lies,  and  from  which  it  drops  acci- 
dentally, or  is  brought  away  by  traction  on  the  remainder  of  the 
cloth.    In  this  case,  where  the  wound  lies  beneath  clothing  of 
unbroken  continuity,  it  cannot  of  course  be  supposed  that  the  ball 
has  lodged,  although  there  be  but  one  aperture.    A  leaden  bullet, 
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impinging  on  a  sharp  edge  of  bone,  may  be  divided,  and  a  half  pass  on 
each  side  of  the  opposing  bone,  each  portion  emerging  by  a  separate 
aperture  ;  or  one  part  may  escape  and  the  other  be  detained.  The 
ball  may  force  a  portion  of  clothing  into  the  wound,  and  both  lodge 
together;  or,  itself  passing  by,  may  lodge  further  on,  or  escape. 

Perhaps  it  is  no  bullet  of  lead  or  of  iron  which  enters,  but  a  fragment 
or  splinter,  dashed  up  by  the  striking  of  a  shot  in  the  neighbourhood, 
or  by  the  bursting  of  a  shell.  Or  it  may  be  neither  metal,  stone,  nor 
wood  which  enters,  but  merely  wadding,  as  may  occur,  when  the  gun 
is  fired  at  close  quarters,  and  not  loaded  with  any  more  solid  projec- 
tiles :  for,  at  short  distances,  wadding  may  penetrate  many  layers  of 
dress,  carrying  portions  along  with  it,  inflicting  a  ragged  wound,  and, 
when  deep  enough,  almost  invariably  lodging.  A  single  deep  and 
very  uneven  woimd  may  also  be  produced  by  an  aggregation  of  small 
shot,  ere  they  have  proceeded  far  enough  from  the  gun  to  have 
become  widely  separated. 

When  there  is  more  than  mere  contusion,  the  opening  of  entrance 
is  of  course  always  present,  but  that  of  exit  is  more  inconstant. 
It  may  be  wanting  altogether,  as  when  a  bullet  lodges  ;  or  wanting, 
at  least  as  a  separate  orifice,  when  the  bullet  emerges  at  the 
same  aperture  by  which  it  entered,  either  after  crossing  beneath 
the  integument,  completely  around  the  limb,  or  when  drawn  out  along 
with  an  untorn  tubular  invagination  of  the  dress.  The  opening  may 
be  single,  by  which  the  whole  bullet,  or  only  half  of  it,  when  split 
after  entrance,  has  escaped  ;  or  it  may  be  double,  when  both  portions 
of  the  bullet,  split  on  a  crest  of  bone,  have  emerged  each  by  a 
sepai-ate  wound  of  the  integument. 

But  two  bullets  may  have  entered  by  the  same  wound,  and  only  one 
of  them  have  escaped;  and  though  there  may  be  one  or  more  apertures 
of  exit,  yet  these  apertures  may  have  been  apertures  of  entrance  to 
other  balls  which  also  have  lodged. 

The  amount  of  injury  varies,  of  course,  according  to  the  parts 
wounded.  Owing  to  the  uncertainty  regarding  the  course  of  the 
ball,  it  is  impossible,  at  first,  to  say  what  these  parts  are  ;  and  time 
alone  can  show  what  shall  be  the  ultimate  amount  of  destruction, 
after  inflammation  and  sloughing  to  a  greater  or  less  extent  have 
occurred.  Large  vessels  may  be  wounded,  while  yet  sometimes  they 
marvellously  escape  division,  as  when  a  bullet  passes  between  a  large 
artery  and  its  vein,  lying  together  in  close  juxtaposition.  In  these 
cases,  however,  the  vessels  are  generally  so  much  bruised,  as  to  slough 
or  ulcerate  during  the  coming  inflammation,  giving  rise  to  secondary 
hemorrhage.  Important  nerves  may  narrowly  escape,  or  be  bruised 
and  divided.  Bone  may  be  simply  fractured,  with  or  without  wound 
of  the  integument ;  yet  still  not  without  much  contusion,  favouring 
the  occurrence  of  necrosis  :  or,  it  may  be  extensively  comminuted 
and  splintered,  or  perforated,  the  aperture  thus  made  being  always, 
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in  the  flat  bones  at  least,  considerably  larger  than  the  bullet ;  or,  it 
may  be  in  the  resisting  body  that  the  ball  lodges.  Serous  or  syno- 
vial cavities,  and  mucous  canals  may  be  traversed,  or  merely  entered, 
while  the  foreign  body  lodges.  Vital  or  other  important  organs  may 
be  injured,  but  it  by  no  means  follows  that  death  is  immediate,  in  even 
extensive  lesion  of  some  of  these  parts. 

Gun-shot  wounds  are  very  liable  to  be  complicated  in  their  progress 
by  various  affections.  They  are  peculiarly  apt  to  be  followed  by 
deep-seated  inflammation,  and  purulent  infiltration  of  cellular  tissue. 
Necrosis  is  a  very  common  result  of  exposure  or  bruising  of  bone. 

The  pain  occasioned  by  a  mere  flesh-wound  from  fire-arms  is  usually 
not  severe  at  first.  There  may  be  a  momentary  pang,  but  it  is 
generally  more  a  sense  of  numbness  and  loss  of  power  that  are 
experienced.  When,  however,  bones  are  fractured,  and  large  nerves 
lacerated,  severe  pain  is  at  once  produced.  Hemorrhage  may  not 
be  great  when  no  lai-ge  vessel  is  divided,  but  when  such  is  the  case, 
bleeding  may  be  copious.  It  is  really  as  abundant — though  perhaps 
it  may  not  appear  externally  for  some  time,  as  after  most  other 
kinds  of  wounds,  except  the  smooth  incision ;  and  certainly  much 
more  so  than  after  a  simple  laceration.  The  form  of  a  gun-shot, 
as  of  a  punctured  wound,  favours  the  easy  suppression  for  a  time 
of  external  hemorrhage,  even  when  a  large  vessel,  deep-seated,  has 
been  opened ;  but  here,  after  a  period,  blood  will  break  out  unex- 
pectedly, or  it  may  be  pouring  forth  internally  to  a  fatal  extent. 
Secondary  hemorrhage,  also,  is  much  to  be  dreaded,  particularly 
when  extensive  sloughing,  or  sloughing  phagedena,  occurs — neither 
of  which  is  very  uncommon  during  unhealthy  seasons,  and  in  crowded 
military  hospitals  during  time  of  war. 

The  shock  varies  much  in  degree.  There  seems  every  reason  to 
believe  that  the  mental  part  of  it,  at  least,  is  generally  more  severe 
in  gun-shot  than  in  other  wounds  of  equal  extent.  Owing  to  the  extra- 
ordinary force  and  rapidity  of  the  missiles,  against  which  no  guard 
can  be  raised,  an  injury  thus  inflicted  is  regarded  with  a  greater  degree 
of  apprehension  than  others  of  a  nature  which  can,  to  some  extent,  be 
foreseen  and  guarded  against,  and  which,  in  a  slighter  degree,  are  more 
generally  incurred.  I  refer  to  cuts,  and  stabs,  those  received  in 
action  being  aggravated  examples  of  what  happens,  on  a  much 
reduced  scale  indeed,  but  still  very  frequently,  to  all  persons  who 
employ  sharp  instruments  of  any  sort.  Some  men  certainly  sustain 
very  extensive  gun-shot  injury  of  the  extremities  without  being 
much  depressed  ;  or  are  so  only  for  a  short  time.  But  in  others, 
undoubtedly  brave,  a  comparatively  slight  wound  of  this  nature  is 
productive  of  the  severest  symptoms  of  shock.  In  this  case,  however, 
words  of  encouragement,  together  with  the  exhibition,  if  necessary, 
of  diffusible  stimuli,  soon  rouse  the  patient  from  this  chiefly  mental 
depression.    But  when  the  symptoms  of  shock  continue  long  and 
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severe,  notwithstanding  the  employment  of  the  restoratives  just 
indicated,  it  may  with  reason  be  concluded,  that  there  are  ample 
grounds,  of  a  physical  character,  for  its  long  continuance  ;  and  that, 
owing  to  the  lesion  of  some  important  organ,  the  wound  is  in  reality 
of  a  much  more  serious  character  than  was  at  first  imagined. 

In  the  treatment  of  gun-shot  wounds,  the  first  indication  is,  to  pro- 
mote the  departure  of  collapse  when  this  is  present  to  a  serious  degree, 
by  encouraging  language,  and,  when  necessary,  the  administration  of 
diffusible,  or  even  more  permanent  stimuli.  The  latter,  however, 
should  for  obvious  prospective  reasons  be,  when  possible,  avoided. 
If  the  pain  at  this  early  period  be  excessive,  anodyne  fomentations 
are  advisable. 

"When  the  shock  has  by  these  means  worn  off,  the  subsequent  treat- 
ment is  to  be  regulated  by  a  consideration  of  the  nature  of  the  wound 
— of  the  part  injured,  and  the  extent  and  kind  of  lesion — of  the  pre- 
sent and  previous  sanatory  condition  of  the  patient — and  of  the  means 
of  treatment  at  command. 

Thus,  when  a  limb  has  been  rudely  carried  away,  leaving  the 
remaining  parts  very  much  contused  and  ragged,  conditions  which 
would  necessarily  ensure  the  occurrence  of  extensive  gangrene,  great 
constitutional  disturbance,  an  useless  stump,  and  probably  also  hectic 
fever  from  profuse  discharge,  and  tardy  cicatrization  ; — when  there  is 
extensive  contusion,  amounting  almost  to  disorganization  of  the  •  soft 
tissues  of  a  limb,  either  with  or  without  fracture  of  bone  ; — when 
there  is  extensive  bruising,  laceration,  or  removal  of  the  soft  tissues, 
especially  of  the  chief  vessels  and  nerves  ; — when  there  is  much  com- 
minution, or  bad  compound  fracture  of  the  shafts  of  bone,  particularly 
of  the  femur ; — when  the  joint-ends  of  bones  are  shattered,  and  large 
articulations  laid  open,  such  as  the  knee,  ankle,  or  hip-joint — then,  in 
all  these  cases,  unless  there  be  also  some  other  and  decided  mortal 
injury,  amputation  is  generally  considered  requisite,  either  actually  to 
save  life,  or  to  protect  the  system  from  very  great  risk  and  suffering, 
which,  if  at  last  surmounted,  could  only  result  in  affording  a  very  bad 
natural  stump,  or  in  the  preservation  of  a  useless  limb. 

In  military  practice,  primary  amputation,  performed  during  the 
few  hours  between  the  departure  of  collapse  and  the  supervening  of 
inflammation  and  symptomatic  fever,  has  been  found  far  more  suc- 
cessful than  a  similar  operation  performed  at  a  later  period,  after  the 
system  has  suffered  from  inflammation,  irritation,  and,  it  may  be, 
typhoid  symptoms,  extensive  gangrene,  and  probably  hectic  fever. 
During  the  more  violent  stages  of  most  of  these  complications,  no 
operation  could  well  be  practised,  but  would  require  to  be  further 
delayed,  until  the  system  lapse  into  a  more  quiescent  state.  In 
campaigns  also,  it  is,  in  order  to  save  life,  frequently  necessary  to 
amputate  a  limb  at  once,  which,  with  the  more  ample  conveniences 
for  treatment  enjoyed  in  civil  practice,  might  possibly  have  been 
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saved ;  but  which,  if  not  removed,  would  certainly  be  attended  with 
fatal  consequences,  owing  to  the  turmoil  of  the  camp,  the  jolting  of 
the  march,  the  possible  deficiency  of  suitable  apparatus,  and  the 
crowded  condition  of  military  hospitals  during  war,  where  the  num- 
bers prevent  any  extraordinary  attention  from  being  paid  to  a  single 
case. 

It  must 'be  remembered  that  in  the  upper  extremity,  although 
bones  may  be  badly  fractured,  or  joints  opened,  with  or  without 
shattering  of  the  articular  extremities  of  the  bones,  yet  a  useful 
limb  may  be  saved.  In  the  former  case,  when  there  is  merely  a 
simple  laceration,  adhesion  may  possibly  be  attained;  and  in  the 
latter,  excisionof  the  joint-ends  is  preferable  to  amputation  of  the 
limb.  The  last  remark  applies  also  to  open  fracture  of  the  neck  of 
the  thigh-bone,  accompanied  with  bruising,  when  neither  the  tro- 
chanter nor  the  pelvis  has  shared  in  the  comminution. 

These  injuries,  converted  by  amputation  into  clean  incised  wounds, 
to  be  healed  by  adhesion  or  granulation,  being  now  kept  out  of  view, 
other  cases  of  a  less  immediately  dangerous  character  come  to  be  con- 
sidered. 

In  addition  to  promoting  departure  of  collapse,  the  principal  indica- 
tions are, — to  arrest  hemorrhage, — to  remove  foreign  matter,  whether 
balls,  fragments  of  metal,  clothing,  stone,  wood,  or  earth,  as  well  as 
any  portions  of  bone  which  have  become  so  detached  as  to  afford  no 
chance  of  reuniting,  but  would,  if  left,  become  necrosed  ; — to  limit  by 
local  and  general  means  the  coming  inflammation,  and  its  probable 
sequence,  gangrene,  which  would  entail  loss  of  parts  and  serious  con- 
stitutional disturbance  ; — to  obviate  the  accidental  complications  ; — 
to  promote  healing,  and  support  the  system  under  suppuration  ; — to 
remove  the  limb  under  certain  circumstances  by  amputation,  when 
extensive  or  extending  gangrene  occurs,  or  suppui*ation  is  excessive, 
and  hectic  fever  otherwise  intractable,  this  being  called  secondary 
amputation  ; — and  to  perform  another  and  second  amputation,  when 
the  stump  obtained  by  the  primary,  or  secondary  operation  has  been 
destroyed,  or  much  injured  by  further  gangrene  or  sloughing  pha- 
gedsena,  with  consequent  protrusion  and  exfoliation  of  the  bone. 

The  wounds  inflicted  by  fire-arms,  which  are  of  an  open,  lacerated 
or  contused  character,  being  treated  exactly  as  similar  injuries  pro- 
duced in  any  other  manner,  the  following  observations  are  chiefly 
directed  to  those  lesions  most  characteristic  of  the  passage  of  a  com- 
paratively small  body  into  or  through  the  living  structures,  namely, 
those  wounds  which,  in  addition  to  contusion  and  laceration,  have  a 
punctured  or  tubular  character. 

The  first  indication,  namely,  to  arrest  hemorrhage,  may  be  accom- 
plished by  cold,  and  slight  pressure,  when  there  is  mere  oozing.  But 
whenever  an  important  arterial  trunk  has  been  wounded,  nothing 
but  ligature  of  the  vessel,  above  and  below  the  point  of  lesion,  can 
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be  trusted  to.  In  order  to  reach  the  artery,  and  permit  the  applica- 
tion of  ligatures,  the  wound  may  require  to  be  dilated  by  incision, 
perhaps  in  a  very  free  manner  ;-a  practice  which  is  also  necessary 
under  two  other  conditions,  namely,  when  foreign  matter  has  lodged 
and  cannot  be  removed  without  enlargement  of  its  track,  or  when 
matter  forms  and  is  not  freely  discharged.  Pressure  is  usually  in- 
efficient to  stay  the  bleeding,  and  could  seldom  be  applied  with  the 
requisite  nicety,  or  without  resting  injuriously  on  the  neighbouring 
parts,  some  of  which,  as  well  as  a  portion  of  the  artery  itself,  are 
pretty  certain  to  slough.  The  second  indication,— removal  of  foreign 
matter  of  whatever  nature,  may  sometimes  be  effected  by  the  finger 
or  forceps  without  enlargement  of  the  wound,  sometimes  by  slight 
dilatation,  and  occasionally  by  a  mere  cutaneous  incision,  when  the 
ball  is  felt  resting  beneath  the  integument,  It  is  very  important  to 
remove  all  extraneous  substances,  when  possible,  without  great 
meddling  and  cutting,  because  their  presence  aggravates  the  coming 
inflammation,  and  in  this  manner  retards  the  cure.  But  when  the 
foreign  matter  is  deeply  lodged  among  important  parts,  where  dila- 
tation could  not  be  practised  without  danger,  or  when  it  is  firmly 
lodged  in  or  between  bones,  whence  it  could  not  be  extracted  with- 
out  further  crushing  or  fracture,  it  must  be  allowed  to  remain  uutil 
suppuration  has  ensued.  Then  the  part  being  relaxed,  and  the 
channel  widened,  it  may  in  general  be  withdrawn  with  facility. 
From  some  situations,  however,  bullets  cannot  be  even  then  removed 
without  very  extensive  incision.  It  is  sometimes  difficult,  if  not 
impossible,  to  ascertain  with  certainty  whether  or  not  foreign  matter 
is  present.  In  some  circumstances,  indeed,  as  when  it  is  known 
that  there  was  only  one  discharge  of  a  piece  of  fire-arms,  loaded 
with  a  single  bullet,  then  the  number  and  situation  of  the  apertures 
will  afford  pretty  strong  presumptive  proof  of  the  ball  having  lodged 
or  escaped,  while  the  part  of  the  body  injured,  and  its  distance  from 
the  weapon,  may  indicate  whether  or  not  portions  of  clothing  or 
wadding  may  also  have  entered.  But,  from  former  remarks,  it  is 
evident  that  in  action,  where  numberless  missiles  are  flying  about  in 
all  directions,  no  such  inference  can  be  drawn  from  simple  inspection 
of  the  wound.  Accordingly,  the  part  is  placed  in  the  same  attitude 
in  which  it  received  the  ball,  as  in  this  way  the  track  of  wound, 
through  successive  layers  of  structures,  is  made  more  directly  con- 
tinuous, and  its  exact,  direction  may  be  more  easily  guessed.  The 
finger  or  probe  is  now  to  be  employed,  gently,  but  with  decision,  so 
as  to  ascertain  the  presence  of  foreign  matter.  Probing  is  much 
better  tolerated  at  this  early  period  than  on  any  subsequent  occasion. 
On  the  extremities,  this  operation  may  be  performed  with  some 
degree  of  freedom  ;  but  when  the  ball  has  pierced  the  parietes,  and 
entered  either  of  the  three  great  cavities,  no  exploratory  proceeding  is 
justifiable.    If  it  be  felt  imbedded  in  the  substance  of  the  walls,  or 
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immediately  within,  them,  it  should  of  course  be  removed ;  but  if 
not  at  once  discovered,  no  further  manipulation  is  proper.  A  con- 
trary proceeding  might,  indeed,  at  the  expense  of.  much  injury,  satisfy 
curiosity,  but  would  afford  no  opportunity  of  adopting  any  important 
alteration  of  treatment. 

Smooth  and  rounded  balls,  when  they  cannot  be  removed  at  first, 
sometimes  remain  imbedded  for  a  long  series  of  years,  enclosed  in  a 
cyst  or  capsule,  seemingly  of  condensed  cellular  tissue,  or  in  the 
dilatation  or  cul  de  sac  of  a  long  winding  and  narrow  sinus,  so  as 
to  be  productive  of  little  inconvenience  or  uneasiness,  except  during 
atmospheric  changes,  much  exercise,  or  general  ill-health.  In  general, 
they  at  last  come  slowly  to  the  surface,  when  they  may  be  removed, 
or  if  not,  they  create  such  an  amount  of  discomfort  that  the  patient 
is  induced  to  submit  to  a  deep  operation  for  their  removal. 
Rough  and  angular  fragments  of  iron,  or  of  detached  bone,  create 
greater  mechanical  irritation,  lead  to  more  active  inflammation  and 
suppuration,  and  require  more  speedy  extrusion.  The  third  indi- 
cation,— to  limit  inflammation  and  its  consequences,  is  effected  locally 
by  rest,  elevation,  and  relaxation  of  the  part;  by  careful  adjustment; 
and  by  cold  water-dressing,  under  the  use  of  which,  Mr.  Giithrie  has 
shown  that  the  sloughing  consequent  on  gun-shot  wounds,  is  much 
less  than  under  the  old  treatment  by  heat  and  poultice.  The  cold 
applications  are  continued  for  a  considerable  time,  and  when  the  in- 
flammation has  become  very  high,  they  are  gradually  changed  for  the 
tepid,  and  finally  for  the  warm  dressing,  which,  by  its  relaxing  effects, 
affords  more  relief  to  the  parts  in  their  state  of  tension.  Abstraction 
of  blood  from  the  neighbourhood  by  means  of  leeches  or  scarifying,  is, 
in  many  instances,  an  important  part  of  local  treatment  during  the 
inflammatory  stage.  Generally,  the  same  indication  is  fulfilled  by 
the  antiphlogistic  regimen,  comprising  a  moderate  unstimulating  diet, 
saline  purgatives,  and  diaphoretics.  Purging  is,  however,  to  be 
avoided  in  any  wound  as  much  as  possible.  When  the  injured  part 
is  disturbed  by  the  motion  attending  alvine  evacuations,  venesection 
may  even  be  necessary  ;  but,  as  in  all  wounds  which  heal  chiefly  by 
granulation,  depletive  measures  must  be  employed  with  caution. 

In  a  very  few  instances,  where  the  wound  is  small  and  clean,  with 
no  lodgment  of  foreign  matter,  and  a  very  quiet  constitution,  it  has 
healed  under  the  above  treatment,  by  adhesion,  throughout  its  whole 
extent.  But  it  much  more  generally  happens,  even  when  inflamma- 
tion has  been  limited  to  moderate  bounds,  that  a  tubular  slough  is 
detached  from  the  point  of  entrance,  and  a  little  way  beyond  it,  at 
which  places  the  contusion  has  been  greatest. 

When  excessive  vascular  action  ensues,  the  whole  track  of  the 
wound  may  slough,  and  gangrene  extend  in  any  direction. 

The  remaining  indications  of  treatment  are  to  be  fulfilled  in  accor- 
dance with  the  general  principles  which  regulate  practice  in  lacerated, 
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contused,  and  punctured  wounds.  The  conditions  winch  require 
primary,  secondary,  and  second  amputation  have  already  been  con- 
sidered. Tn  the  two  latter,  cases,  they  are  in  no  respect  peculiar,  or 
different  from  the  circumstances  which,  in  other  injuries,  are  con- 
sidered on  sound  principles  to  require  similar  treatment. 

POISONED  WOUNDS. 

Poisoned  wounds  are  those  in  which  the  introduction  of  noxious 
matter  accompanies  solution  of  continuity.  The  poisonous  principle 
is  absorbed  by  the  wound,  enters  the  general  circulation,  and  is 
rapidly  distributed  through  the  body,  producing  its  pernicious  effects 
on  the  various  organs  and  the  vital  functions,  but  manifesting  itself 
in  a  peculiar  degree  on  the  nervous  system.  On  it  certain  poisons 
act  so  rapidly  as  to  have  given  rise  to  the  suspicion  of  their  having 
some  more  direct  mode  of  communication  with  the  cerebro-spinal 
axis ;  and  this  is  supposed  to  be  by  the  nerves  of  the  part  with  which 
they  have  come  in  contact.  The  interval  between  the  intro- 
duction of  the  virus,  and  the  manifestation  of  its  peculiar  effects, 
differs  in  different  poisons,  and  also  according  to  the  quantity 
introduced,  and  the  proximity  of  the  point  of  entrance  to  the  brain. 
Some  of  the  more  virulent  varieties  have  exhibited  their  effects  in  so 
short  a  time  as  the  sixth  part  of  a  minute  ;  but,  generally,  the  interval 
is  much  longer  :  and  some,  such  as  the  virus  of  hydrophobia,  may 
remain  in  the  system  for  weeks,  or  even  months,  before  their  charac- 
teristic results  become  apparent.  During  this  period  of  incubation, 
as  it  has  been  termed,  between  the  introduction  of  the  poison  and  the 
manifestation  of  its  effects,  it  is  supposed  to  become  increased  in 
quantity  by  exciting  certain  morbid  changes  in  the  blood,  which, 
when  once  commenced,  go  on  producing  that  increase.  This  process 
is  named  zymosis,  from  its  supposed  analogy  to  that  of  fermentation 
in  saccharine  liquids,  on  the  addition  of  the  yeast-pknt.  Those 
poisons,  which  exhibit  their  effects  very  speedily,  must,  if  they  operate 
by  a  zymotic  action,  accomplish  this  process  with  extreme  rapidity. 

There  are,  applicable  to  all  poisoned  wounds,  certain  general  prin- 
ciples of  treatment,  the  local  particulars  of  which  are  the  most  satis- 
factory in  their  results.  The  grand  indication  is,  to  prevent  absorption 
of  the  virus,  by  immediate  excision  of  the  wounded  part,  by  destroying 
it  chemically  with  an  escharotic,  or  by  suction  of  the  mouth,  or  by  an 
exhausted  cupping-glass— a  ligature  having  been  applied  tightly  round 
the  part  on  the  cardiac  aspect  of  the  lesion,  and  retained  until 
either  of  the  above  operations  has  been  performed,  and  until  blood 
has  flowed  pretty  freely  from  the  wound.  In  some  injuries,  the 
gentlest  of  these  means  is  amply  sufficient  to  prevent  bad  conse- 
quences; but,  in  others,  one  or  all  of  them  may  be  found  to  fail. 
Subsequent  local  complications  must  be  treated  according  to  ordinary 
principles. 
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These  injuries,  if  at  all  severe,  are  generally  followed  by  a  stage 
of  depression,  which  may  be  so  great  that  the  patient  rapidly  sinks  • 
and  in  nervous  persons,  very  slight  wounds,  of  a  scarcely  poisonous 
nature,  are  followed  by  a  shock,  chi<  «.  mental  character,  pro- 

duced by  the  fright  more  than  by        actual  injury.    During  this 
stage  the  usual  restoratives,  of  a  mental  and  physical  nature,  are  to 
be  employed.    These  comprise  gentle  reassurance,  and  stimuli  when 
necessary,  of  which  ammonia  and  brandy  are  those  usually  preferred. 
If  the  patient  live,  reaction  ensues,  violent  perhaps,  but  very  generally 
asthenic.    In  the  slighter  forms,  sedatives  and  mild  antiphlogistics 
are  to  be  employed  with  caution,  in  order  to  moderate  the  excitement 
of  the  system  generally,  and  of  the  local  action,  which,  during  this 
stage,  is  often  very  severe.    At  the  same  time,  gentle  purgatives  and 
diaphoretics  should  be  exhibited,  with  the  view  of  promoting  elimina- 
tion from  the  system.    In  many  instances,  however,  there  is  already 
such  prostration  of  the  vital  powers,  that  even  in  this  stage  none  of 
the  lowering  measures  cau  be  employed.    In  some  cases  the  action  is 
of  a  more  specific  character,  and  its  treatment  more  uncertain  ;  while 
in  others,  the  patient,  after  surviving  both  the  previous  periods,  and 
after  having  been  much  depressed  in  vital  energy  by  the  poison,  is 
brought  into  great  danger  by  extensive  sloughing  and  diffuse  suppura- 
tion— conditions  demanding,  in  addition  to  suitable  local  treatment, 
generous  support  and  the  judicious  employment  of  all  advisable 
means  for  maintaining  the  general  strength. 


DISSECTION  WOUNDS. 

Dissection  wounds  are  frequently  received  without  bad  conse- 
quences, but  sometimes  they  give  rise  to  serious  and  fatal  results. 
They  are  chiefly  dangerous  when  the  health  of  the  dissector  is  impaired 
from  any  cause,  or  when  the  virus  is  received  from  a  body  in  which 
the  cause  of  death  has  been  puerperal  disease3  or  acute  inflammation  of 
serous  membranes. 

In  slight  cases,  where  bad  results  occur,  the  wound  inflames  in  a 
few  hours,  and  a  pustule  forms,  which,  on  bursting,  discharges  a  thin, 
unhealthy  matter,  and  is  converted  into  an  acute  ulcer.  In  more 
severe  cases,  erythema,  erysipelas,  whitlow,  or  inflammation  of  the 
lymphatics  of  the  arm  may  occur  ;  or  chronic  abscess  with  induration, 
or  acute  abscess  with  purulent  infiltration,  may  form  in  the.  axilla  ; 
and  this  last  complication  frequently  extends  down  the  corresponding 
side  of  the  thorax.  In  very  severe  cases,  .the  axillary  symptoms, 
commencing  with  acute  pain  and  rapid  formation  of  abscess,  may 
occur  before  much  irritation  about  the  wound  is  perceived.  The 
constitutional  symptoms  vary  in  intensity.  In  slight  cases  the  con- 
stitutional affection  may  be  sthenic  and  trivial,  but  in  more  severe 
instances,  the  asthenic,  irritative,  or  even  typhoid  type  prevails.  In 
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the  worst  instances,  the  systemic  disorder  appears  before  the  occur- 
rence of  any  very  distinct  local  signs  of  inflammation. 

The  treatment  of  the  wound  varies  according  to  its  form  and  the 
subject  from  which  the  1  \}j*§  has  been  introduced. 

If  the  body  be  that  of  a,j^rson  who  has  died  of  acute  peritoneal  or 
puerper  al  disease,  it  is  advisable,  after  washing,  to  make  a  perfect  ex- 
cision of  the  wounded  part ;  to  allow  oozing  to  go  on  for  a  short  period  ; 
and  if  any  time  has  been  allowed  to  elapse  between  the  infliction  of  the 
wound  and  the  performance  of  excision,  in  addition  to  the  above  pro- 
ceedings, to  employ  suction  ;  and  after  oozing  has  ceased,  to  touch  the 
part  very  freely  with  the  nitrate  of  silver,  with  the  view  of  effecting 
destruction  of  any  virus  that  may  be  lurking  in  it.  In  any  ordinary 
case,  it  will  be  considered  sufficient  to  wash  the  part  instantly,  to 
suck  it  well,  and  if  it  be  a  mere  puncture,  and  do  not  bleed,  to 
enlarge  the  opening  slightly  with  a  clean  pointed  knife,  so  as  to 
encourage  the  flow  of  blood,  and  thus  favour  the  removal  of  any 
matter.  The  nitrate  of  silver  is  frequently  employed  as  an  escharotic 
after  suction,  without  excision,  and  is  probably  useful  by  destroying  or 
neutralizing  the  virus,  if  present,  and  by  forming  a  crust  of  coagulated 
effusion,  which  prevents  admission  of  noxious  matter.  I  should  never, 
in  any  case  of  poisoned  wound,  trust  to  an  escharotic  alone;  and  it  ought 
to  be  remembered  that,  if  the  nitrate  of  silver  be  used  gently,  it  acts 
merely  as  an  astringent,  and  that  it  is  only  when  it  is  used  very  energeti- 
cally, that  it  has  an  escharotic  effect.  It  is  advisable  for  some  time  to  pre- 
seiwe  the  part  at  rest,  in  an  elevated  position,  and  to  enclose  it  for  a  few 
hours  in  a  soft  soothing  pcmltice.  The  digestive  organs  should  be  cleared 
out,  the  diet  attended  to,  and  all  sources  of  local  and  constitutional 
irritation  avoided.  If  constitutional  or  local  symptoms  supervene,  they 
should  be  treated  according  to  the  principles  already  mentioned. 

MALIGNANT  PUSTULE. 

Butchers  and  others,  who  have  to  do  with  the  bodies  of  the  inferior 
animals,  occasionally  meet  with  wounds  of  a  similar  character,  and 
requiring  the  same  treatment  as  those  to  which  the  medical  student 
in  the  anatomical  rooms  is  liable.  But  there  is  one  variety  of  wound 
thus  obtained,  which  is  somewhat  peculiar  in  its  consequences.  The 
affection  is  characterized  by  the  formation  of  a  dark  vesicle,  rapidly 
followed  by  very  painful  inflammation  and  hardening  of  the  dermis 
immediately  below  and  around  it.  The  vesicle  bursts,  the  cellular 
tissue  becomes  involved,  and  sloughing  phagedenic  ulcer  is  produced. 
The  constitutional  disorder  may  at  first  be  sthenic,  but  it  very  soon 
becomes  typhoid,  and  as  the  local  destruction  extends,  life  is  brought 
into  the  greatest  danger.  The  constitutional  and  local  treatment  for 
malignant  pustule  is  the  same  as  that  resorted  to  in  the  worst  forms  of 
sloughing  phagedena,  attended  with  great  constitutional  depression. 
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WOUNDS  INFLICTED  BY  THE  BITE  OF  A  DOG. 

Wounds  inflicted  by  the  Lite  of  a  dog  are  always  regarded  with 
apprehension,  because,-although  the  animal  seem  healthy  at  the  time, 
and  may  not  become  evidently  rabid  for  several  weeks  after,  yet  a 
person,  bitten  during  the  stage  of  incubation  in  the  animal,  is 
liable  to  be  attacked  with  the  fatal  disease,  Hydrophobia.  Many 
more  persons,  however,  are  bitten  than  are  so  attacked,  even  when 
the  dog  is  manifestly  affected.  When  the  wound  is  inflicted  through 
a  portion  of  clothing,  there  seems  to  be  less  danger,  probably  owing 
to  the  teeth  having  been  wiped  clean  in  their  passage  through  the 
dress.  The  virus  contained  in  the  saliva  of  the  animal,  whether  do<r, 
wolf,  fox,  cat,  or  badger, — for  all  these  may  become  rabid, — must,  as 
far  as  the  integument  is  concerned,  be  applied  to  an  abraded  surface 
or  wound,  ere  it  can  produce  the  disease.  But  several  very  striking 
cases,  recorded  by  the  late  Mr.  Youatt,  seem  to  warrant  the  conclu- 
sion at  which  he  arrived,  namely,  that  mere  contact  with  the  mucous 
membranes  may,  without  abrasion  or  breach  of  surface,  communicate 
the  disorder. 

The  local  treatment  of  a  bite  from  a  dog  varies  according  as  it  is 
believed  that  the  animal  is  healthy  or  not.  If  there  seems  every 
reason  to  conclude  that  the  animal  is  perfectly  well,  not  being  even 
in  the  stage  of  incubation,  and  that  the  bite,  consequently,  was  merely 
inflicted  after  provocation,  or  in  self-defence,  then  the  part  should  be 
well  washed,  a  cupping  glass  applied  to  withdraw  any  simply  irritat- 
ing matter,  and  the  wound  afterwards  treated  for  granulation,  like 
any  other  puncture  or  laceration.  But  if  there  be  the  slightest 
grounds  for  suspecting  that  the  animal  is  rabid,  or  in  the  stage  of 
incubation,  instant  and  complete  excision  of  the  bitten  parts  is  the 
only  practice  which,  can  be  trusted  ;  and,  till  this  is  accomplished,  a 
ligature  should  be  bound  tightly  around  the  limb  between  the  point 
of  lesion  and  the  heart,  so  as  to  prevent  venous  return  and  absorption. 
An  exhausted  cupping  glass  is  then  to  be  applied,  in  order  to  abstract 
any  virus  that  may  have  penetrated  more  deeply,  while  at  the  same 
time  it  draws  blood.  The  raw  surface  is  finally  to  be  treated  with 
lunar  caustic,  which  will  arrest  any  persistent  oozing,  and,  if  possible, 
make  security  doubly  sure,  as  regards  the  destruction  of  noxious 
matter.  The  nitrate  of  silver  is  sometimes  employed  alone,  by 
persons  of  great  experience,  in  preference  to  excision.  Amputation 
even  is  requisite,  if  the  part,  such  as  a  finger  or  hand,  is  so  much 
lacerated  and  bruised  that  complete  excision  cannot  well  be  effected. 
Though  a  period  of  several  days  may  have  elapsed  after  the  bite,  still, 
until  the  commencement  of  the  local  sensations  which  precede  that  of 
hydrophobic  symptoms,  the  operation  of  excision  or  amputation 
should  be  performed.  Subsequently,  the  tone  of  the  general  health 
is  to  be  maintained,  and  mental  anxiety  as  much  as  possible  calmed. 
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Dr.  Watson,  in  his  admirable  work  on  "  The  Principles  and  Practice 
of  Physic,"  has  so  clearly  stated  what  ought  to  be  the  proceedings  of 
the  surgeon  regarding  these  wounds,  that  I  cannot  avoid  transcribing 
his  observations.  "  In  the  matter  of  cure,  surgery,  I  fear,  is  as  im- 
potent as  physic.  Not  so,  however,  in  the  matter  of  prevention  : 
this  is  the  most  important  part  of  the  practice.  The  early  and  com- 
plete excision  of  the  bitten  part  is  the  only  measure  in  which  we  can 
put  any  confidence  :  and  even  here  we  are  met  with  a  source  of 
fallacy.  In  the  majority  of  cases,  no  hydrophobia  would  ensue,  though 
nothing  at  all  were  done  to  the  wound.  How  can  we  know,  then, 
that  the  disease  is  ever  prevented  by  its  excision  1  No  doubt  many 
persons  go  through  the  pain  of  the  operation  needlessly.  But  in  no 
given  case  can  we  be  sure  of  this.  They  get  at  any  rate  relief  from  the 
most  harassing  suspense,  with  which  they  would  probably  have  been 
tortured  for  months.  And  if  a  large  number  of  bitten  persons,  who 
have  suffered  the  wound  to  heal  as  it  would,  could  be  compared  with 
an  equal  number  who  had  had  the  bitten  part  cut  out,  hydrophobia 
would  be  found  a  frequent  consequence  of  the  bite  in  the  first  class, — 
a  very  rare  consequence  of  it  in  the  second." 

Mr.  Youatt,  who  trusted  to  caustic,  and  who  had  himself  been 
bitten  seven  times,  tells  us  that  he  had  operated,  with  the  caustic,  on 
more  than  four  hundred  persons,  all  bitten  by  dogs,  respecting  the 
nature  of  whose  disease  there  could  be  no  question,  and  that  he  had 
not  lost  a  case.  One  man  died  of  fright,  but  not  one  of  hydrophobia. 
Moreover,  a  surgeon  of  St.  George's  Hospital  told  him,  that  ten  times 
that  number  had  undergone  the  operation  of  excision  there,  after 
being  bitten  by  dogs  (which  might  not,  however,  have  been  all 
rabid),  and  that  it  was  not  known  that  any  one  had  died.  Mr. 
Youatt,  I  say,  trusted  to  caustic  ;  and  the  caustic  he  used  was  the 
nitrate  of  silver.  But  I  advise  you  to  trust  to  nothing  but  the  knife, 
if  the  situation  of  the  bite  will  allow  you  to  employ  it  effectually.  If 
the  injury  be  so  deep,  or  extensive,  or  so  situated,  that  you  cannot 
remove  the  whole  surface  of  the  wound,  cut  away  what  you  can ; 
then  wash  the  wound  thoroughly,  and  for  some  hours  together,  by 
means  of  a  stream  of  warm  water,  which  may  be  poured  from  a  tea- 
kettle ;  place  an  exhausted  cupping-glass  from  time  to  time  over  the 
exposed  wound ;  and,  finally,  apply  to  every  point  of  it  a  pencil  of 
lunar  caustic.  If  you  cannot  bring  the  solid  caustic  in  contact  with 
every  part,  you  had  better  make  use  of  some  liquid  escharotic — the 
nitric  acid,  for  example.  In  my  own  case — and  what  I  should  choose 
for  myself  I  should  advise  for  another— if  I  had  received  a  bite  from 
a  decidedly  rabid  animal  upon  my  arm  or  leg,  and  if  the  bite  was  of 
such  a  kind  that  the  whole  wound  could  not  be  excised,  my  reason 
would  teach  me  to  desire,  and  I  hope  I.  should  have  fortitude  to 
endure,  amputation  of  the  limb,  above  the  place  of  the  injury. 

I  say  early  excision  is  the  only  sure  preventive  j  but  let  me  repeat, 
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that  it  will,  in  all  suspicious  cases,  be  advisable,  if,  for  any  reason, 
the  operation  have  been  omitted  in  the  first  instance,  to  cut  out  the 
wound,  or  the  cicatrix,  within  the  first  two  months,  or  at  any  time 
before  the  symptoms  of  recrudescence  have  appeared.  One  would  do 
it,  though  with  less  hope,  as  soon  as  possible  after  they  had  appeared  ; 
but  I  do  not  expect  to  hear  of  excision  then  being  successful  in 
stopping  the  disease.  Dr.  Bright  has  recorded  a  case  in  which  the 
arm  was  amputated  upon  the  supervention  of  tingling  and  other 
symptoms  in  the  hand,  the  patient  having  been  bitten  some  time 
before  in  it ;  but  the  ainjxitation  did  not  save  him. 

THE  STINGS  OF  INSECTS. 

The  stings  of  insects  are  rarely  dangerous  in  this  country,  unless 
when  very  numerous,  or  inflicted  on  delicate  parts,  or  on  persons 
of  an  irritable  constitution.    If  the  sting  be  discovered  by  aid  of  a 
lens,  it  should  be  withdrawn  by  the  point  of  a  needle  or  fine  forceps. 
Then,  if  it  be  a  single  puncture,  mere  suction  for  a  considerable  time 
will  afford  perfect  relief ;  or  the  minute  wound  may  be  supplied  with 
a  drop  of  liquor  potassse,  which  is  supposed  to  neutralize  or  destroy 
the  irritating  matter.    But  this  remedy  must  be  applied  to  the  exact 
spot  alone,  as,  when  undiluted,  it  exercises  a  powerful  solvent  effect 
upon  the  skin.     In  some  cases,  touching  the  part  with  ammonia 
gives  relief.    Cold  is  then  kept  continuously  applied  by  pure  water 
or  a  saturnine  lotion.    When  the  stings  are  numerous,  or  the  indi- 
vidual nervous,  considerable  depression  may  ensue,  from  the  actual 
effects  of  the  injury  in  the  one  case,  or  from  mere  fright  in  the 
other.    Restoratives  and  stimuli  may  therefore  be  necessary  ;  and 
when  reaction  occurs,  attended  by  nervous  excitement  and  irritability, 
sedatives  and  mild  antiphlogistics  are  indicated.    When  an  insect 
gains  entrance  to  the  nostril,  mouth,  or  fauces,  its  sting  is  particu- 
larly distressing,  and,  in  the  last-named  case,  even  dangerous,  owing 
to  the  great  and  rapid  tumefaction  of  the  mucous  membrane,  and 
consequent  interference  with  respiration,  demanding  instant  relief  by 
local  scarification,  followed  by  fomentations,  and  counter-irritation 
externally. 

EQUINIA. 

Equinia — a  disease  so  named  because  animals  of  the  equine  genus, 
'  as  the  horse,  ass,  and  mule,  are  subject  to  it — is  sometimes  trans- 
mitted to  man  by  inoculation,  or  contact,  and  sometimes  also,  it  is 
said,  by  infection.  In  the  former  case,  the  local  consequences,  up  to 
a  certain  stage,  are  the  same  as  in  the  more  severe  forms  of  dissection 
wounds.  In  both,  there  is  fever  of  an  asthenic  type.  The  disease  is 
afterwards  characterized  by  severe  pains  in  the  joints  and  limbs,  fol- 
lowed by  hard  circumscribed  swellings  beneath  the  integument  of 
these  parts,  which  then  ulcerates  or  sloughs ;  by  a  sanious  purulent 
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discharge  from  the  nostrils,  but  which,  however,  is  not  uniformly 
present;  by  the  formation  of  numerous  characteristic  pustules,  which 
generally  become  gangrenous  ;  by  a  very  low  typhoid  fever  ;  and  by 
speedy  death,  which  usually  occurs  about  the  end  of  the  first  fort- 
night. The  pustular  eruption  is  considered  most  characteristic  of  this 
disease,  which  is  commonly  called  "  Glanders,"  when  this  symptom  is 
present  along  with  the  affection  of  the  nasal  passages  ;  and  "  Farcy," 
when  these  peculiarities  are  absent. 

Hitherto  the  disease  has  been  almost  uniformly  fatal,  and  the  treat- 
ment adopted  is  merely  palliative.  The  indications  are,  to  support 
the  system,  and  to  alleviate  local  symptoms  by  fomentations,  and 
deodorizing  lotions.  Of  the  former,  a  solution  of  creosote  ;  and  of 
the  latter,  the  chlorides  dissolved  in  water  are  the  most  efficient. 


THE  BITES  OF  SERPENTS. 


The  bites  of  serpents  lead  to  results  varying  according  to  the  species 
which  inflicts  them.  The  common  viper  is  the  most  dangerous  that 
is  found  in  this  country,  but  its  bite  is  very  seldom  fatal.  The  effects 
are  often  distressing,  but  are  scarcely  dangerous,  except  in  children, 
and  in  delicate  persons  of  great  susceptibility.  The  local  irritation  is 
repressed  by  the  continuous  application  of  cold,  or  subsequently 
soothed  by  heat  and  moisture,  if  it  pi-oceed  to  actual  inflammation; 
In  this  case,  moderate  antiphlogisfcics  may  be  required.  Any  other 
consequences,  similar  to  those  which  result  from  dissection  wounds, 
are  treated  on  similar  principles. 

The  number  of  poisonous  serpents  in  different  parts  of  the  world 
is  very  considerable ;  but  the  most  noxious  on  account  of  their 
venomous  properties,  are  the  Rattlesnake  in  America,  and  the  Cobra 
di  capello  in  India.  All  the  different  species  of  rattlesnakes  are  pro- 
vided with  two  small  sacs,  each  of  which  contains  a  minute  quantity 
of  poison,  and  communicates,  by  means  of  a  short  excretory  duct, 
with  the  canal  in  the  fang  on  each  side  of  the  upper  jaw.  It  is 
inclosed  in  a  bony  framework,  situated  externally  to  the  upper  jaw, 
and  is  under  the  control  of  appropriate  muscles,  the  action  of  which 
aids  materially  in  expelling  its  contents.  The  fangs,  situated  just  at 
the  verge  of  the  mouth,  are  very  long,  sharp,  and  crooked,  like  the 
claws  of  a  cat,  and  are  naturally  retracted,  and  concealed  in  a  fold  of 
integument  •  but,  when  the  animal  is  irritated,  are  capable  of  being 
instantly  raised,  and  darted  forwards  with  great  force  into  the  skin, 
followed  by  an  emission  of  poison.  The  snake,  then,  does  not  bite, 
but  strikes,  making  a  punctured  wound.  The  poison  of  the  rattle- 
snake is  slightly  yellowish,  thin,  and  semi-transparent,  resembling 
clear  honey,  its  quantity  not  exceeding  three  or  four  drops.  It  is 
peculiarly  acrid  and  deadly  in  hot  weather,  and  during  the  pro- 
creating season.  In  winter  and  early  spring  the  reptile  is  in  a  torpid 
condition,  and  the  poison  is  then  not  only  diminished  in  quantity, 


150 


WOUNDS. 


but  unusually  thick,  and  almost  destitute  of  virulence.  The  delete- 
rious effects  of  the  poison  seem  to  be  much  weakened  by  a  rapid 
succession  of  bites.  The  experiments  of  Captain  Hall  and  of  the 
late  Professor  Barton  place  this  subject  in  a  clear  light.  Of  three 
dogs  bitten  in  succession  by  a  rattlesnake,  four  feet  long,  the  first 
died  in  less  than  fifteen  seconds,  the  second  in  two  hours,  and  the 
third  in  three  hours.  Of  three  fowls,  bitten  on  three  successive  days, 
the  first  perished  in  a  few  hours,  the  second  lived  for  some  time,  and 
the  third  finally  recovered,  although  not  without  considerable  suffering. 
Instances  occasionally  occur  in  the  human  subject  of  almost  instanta- 
neous death  from  the  bite  of  the  rattlesnake  ;  at  other  times  the  case 
proceeds  more  slowly,  the  patient  not  dying  under  several  hours. 
Dr.  Wainwright,  of  New  York,  lost  his  life  in  less  than  six  hours 
from  the  time  he  was  wounded.  The  animal,  an  uncommonly  large 
one,  had  lain  in  a  torpid  state  for  some  time,  when,  unexpectedly 
becoming  warmed,  he  raised  himself  and  struck  his  victim  furiously 
on  the  last  phalanx  of  the  middle  finger  of  the  left  hand.  Although 
the  wound  was  immediately  sucked,  and  soon  afterwards  excised  and 
cauterized,  a  ligature  also  being  firmly  tied  round  the  wrist,  the 
hand  soon  became  enormously  swollen,  the  tumefaction  rapidly 
extending  up  the  limb  nearly  as  far  as  the  axilla,  and  the  surface, 
in  the  greater  part  of  its  extent,  exhibiting  a  mottled  bluish  and 
greenish-yellow  hue.  The  pulse  soon  became  very  feeble ;  in  four 
hours  the  patient  was  in  a  state  of  stupor,  and  died  soon  after  in  a 
completely  comatose  condition.  When  death  is  almost  instantaneous, 
the  probability  is,  that  the  poison  is  injected  directly  into  the  blood, 
the  fang  having  penetrated  some  tolerably  large  vessel.  Under  such 
circumstances,  the  blood  is  thin  and  black,  and  does  not  coagulate 
when  exposed  to  the  atmosphere. 

The  poison  of  the  cobra  di  capello  is  of  a  semi-transparent  and 
yellowish  appearance,  somewhat  like  olive  oil,  and  its  effects  are  very 
similar  to  those  of  the  rattlesnake  in  America.  The  bite  of  the 
cobra  di  capello  in  India  is  often  followed  by  extremely  rapid  dissolu- 
tion. I  have  just  received  a  letter  from  a  member  of  my  own 
family  in  India  giving  an  account  of  the  death  of  one  of  her  servants, 
in  which  case  the  fatal  event  took  place  in  ten  minutes  after  the  bite  of 
the  cobra  di  capello.  Lately  a  showman,  bitten  by  a  rattlesnake  in  one 
of  the  menageries  in  Paris,  died  in  nine  hours.  A  showman  bitten  in 
London  by  a  rattlesnake  died  in  St.  George's  Hospital  on  the  18th  day, 
with  sloughing  of  the  limb  and  large  abscesses  in  the  axilla.  A  remark- 
able case  occurred  lately  in  London  of  death  from  the  bite  of  the 
cobra  di  capello.  A  keeper  at  the  Zoological  Gardens  was  bitten  in 
the  bridge  of  the  nose,  the  poison-fang  having  apparently  penetrated 
the  angular  vein.  He  was  brought  to  University  College  Hospital  in 
half  an  hour,  in  a  dying  state,  and  death  took  place  in  little  more 
than  an  hour  from  the  period  of  the  infliction  of  the  bite.    He  was 
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unable  to  speak,  swallow,  or  support  himself  when  brought  to  the 
hospital;  the  heart's  action  was  feeble,  the  pupils  were  dilated,  the 
face  was  livid,  and  he  was  scarcely  conscious.  The  lungs  were  found 
immensely  congested,  and  so,  also,  were  the  solid  abdominal  viscera 
and  the  veins  and  sinuses  of  the  brain.  The  right  cavities  of  the 
heart  were  loaded  with  dark  blood,  the  left  were  empty,  and,  in  short, 
the  post-mortem  appearances  in  this  case  were  those  strikingly  denot- 
ing death  by  asphyxia.  The  opinion  formed  was,  that  death  resulted 
in  this  case  from  the  poison  paralyzing  the  medulla  oblongata  and  the 
portions  of  the  nervous  sytem  that  preside  over  respiration,  and  also 
from  the  disorganization  of  the  blood. 

The  poisons  of  these  animals  appear  to  cause  death  in  two 
wavs  : — when  veiy  strong,  by  direct  depressing  infl  uence,  like  some 
of  the  most  powerful  narcotic  poisons  ;  when  less  powerful,  by  diffuse 
inflammation  of  cellular  tissue,  abscesses,  and  gangrene.  In  the  first- 
mentioned  class  of  cases,  the  principal  symptoms  are  extreme  depres- 
sion and  sinking,  a  feeble,  intermittent,  flickering  pulse,  coldness  of 
extremities,  dilated  pupils,  speedy  insensibility,  stupor,  and  death. 
In  the  second  class,  the  symptoms  are  of  the  most  alarming 
asthenic  character  from  the  moment  of  the  infliction  of  the  bite,  and 
if  the  patient  survive  sufficiently  long,  they  are  those  which  accompany 
the  worst  forms  of  diffuse  inflammation — diffuse  suppuration  and 
gangrene.  The  local  treatment  consists  in  fulfilling  two  indications. 
The  first,  to  prevent  the  absorption  of  the  poison  by  tying  a  ligature 
tightly  round  the  linib,  by  immediate  excision  of  the  part,  followed 
by  the  application  of  the  cupping-glasses,  and,  when  cupping-glasses 
cannot  be  instantly  obtained,  by  suction  with  the  mouth,  followed  by 
the  free  cauterization  of  the  part  by  the  speedy  and  energetic  application 
of  a  red-hot  iron.  Suction  by  the  mouth  is  safe,  provided  there  be  no 
breach  of  surface  of  the  mucous  membrane,  it  having  been  shown 
that  the  virus  does  not  act  except  on  a  wound  or  sore.  The  local 
treatment  for  diffuse  suppuration  and  sloughing  must  be  conducted 
according  to  ordinary  principles. 

The  constitutional  treatment  consists  in  combating  depression  and 
sinking  by  the  use  of  brandy,  wine,  ammonia,  and  other  restoratives, 
and  in  the  event  of  drowsiness  coming  on,  in  rousing  the  patient,  and 
maintaining  him,  if  possible,  in  a  state  of  consciousness,  resorting  to 
artificial  respiration  with  galvanism,  if  the  necessity  for  such  proceed- 
ing be  indicated.  Ammonia  and  arsenic  are  favourite  remedies,  the 
former  being  useful  probably  as  a  stimulant,  the  latter  being  believed 
by  some  to  possess  some  virtue  as  an  antidote  to  the  virus,  and  perhaps 
to  have  some  power  of  elimination.  A  remarkable  circumstance  is 
the  large  quantity  of  arsenic  that  has  been  given  in  such  cases  with 
impunity,  its  use  being  continued  until  free  purging  is  induced.  One 
grain  of  the  arsenious  acid,  or  two  drachms  of  the  liquor  arsenicalis 
given  every  three  hours  are  the  doses  that  are  said  to  have  been 
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so  given.  In  the  Island  of  St.  Lucia  the  practice  is,  to  give  two 
drachms  of  Fowler's  solution  every  three  hours,  to  neutralize  the 
poison  of  a  most  venomous  serpent,  the  ter-de-lance;  and  the  medicine 
is  administered  until  free  vomiting  and  purging  are  induced.  The 
Tan j  ore  pill,  considered  in  India  a  specific,  owes  its  efficacy  to  the 
arsenic  it  contains  ;  and  the  eau  de  luce,  much  used  in  some  tropical 
countries,  owes  its  reputation  to  the  ammonia  which  it  contains.  In 
America  some  medical  men  of  eminence  have  confidence  in  the  effi- 
cacy of  Professor  Bibron's  antidote  for  the  bite  of  the  rattlesnake. 
Professor  Bribon  had  such  confidence  in  the  antidote  that  he  allowed 
a  rattlesnake  to  bite  him  on  the  lip  and  cheek,  and  took  the  medicine 
and  had  no  symptoms  of  injury  from  the  bites.  Dr.  Hammond  and 
Mr.  Louis  de  Yesey  have  both  used  it  with  perfect  success,  and  five 
cases  successfully  treated  by  this  method  are  reported  by  American 
physicians.  It  consists  of  five  drachms  of  bromine,  two  grains  of  the 
bichloride  of  mercury,  and  four  grains  of  the  iodide  of  potassium  ;  the 
dose  being  ten  drops,  to  be  repeated  if  necessary  in  twenty  minutes. 

TETANUS. 

There  is  a  class  of  nervous  diseases  in  which  the  function  of 
voluntary  motion  is  lost  or  diminished,  comprehending  the  various 
forms  of  paralysis,  and  another  in  which  that  function  is  perverted — 
irregular  and  unnatural  contraction  being  the  main  and  leading  feature. 
Two  of  the  most  appalling  and  fatal  maladies  to  which  man  is  liable, 
tetanus  and  hydrophobia,  constitute  frightful  examples  of  the  last- 
mentioned  class.  Such  perversions  may  consist  of  long-continued  and 
most  painful  contraction,  followed  by  relaxation  taking  place  slowly, 
which  relaxation  after  a  time  is  succeeded  by  contraction  ;  or  the 
contraction  and  relaxation  may  be  rapid,  forcible,  in  very  quick  suc- 
cession— contraction  and  relaxation  being  both  equally  sudden  and 
forcible  :  the  former  is  called  tonic  spasm  or  spastic  rigidity,  being 
well  exemplified  in  tetanus — the  latter  called  clonic  spasm  illustrated 
in  convulsive  diseases,  of  which  one  of  the  most  awful  examples  is  wit- 
nessed in  hydrophobia.  In  these  spasmodic  diseases,  although  the  un- 
natural conditions  of  the  muscles  constitute  essential  characteristics, 
they  consist  essentially  in  an  excited  state  of  the  spinal  cord  and 
medulla  oblongata,  in  fact,  of  the  whole  true  spinal  system. 

Tetanus,  derived  from  relvw,  to  stretch,  is  characterized  by  long- 
continued,  violent,  involuntary,  true  spasmodic  rigidity  of  the  volun- 
tary muscles — in  short,  of  cramp  or  tonic  spasm  which  may  affect  the 
muscles  of  a  part  or  of  almost  the  w  hole  of  the  body. 

Varieties  and  Catoses. — There  are  several  varieties  of  this  disease  ; 
and  the  term  tetanus  in  the  ordinary  use  of  the  word  denotes  the 
disease  in  general,  including  all  the  varieties  ;  although  in  the  strict 
acceptation,  the  term  denotes  involvement  of  all  classes  of  muscles, 
without  the  preponderance  of  any,  so  that  the  body  is  rendered 


WOUNDS. 


153 


rigid  and  straight.    It  is  thus  used  as  a  generic  term,  comprehend- 
ing all  the  varieties,  and  also  to  distinguish  one  form  of  tetanus 
from  all  the  others.    When  the  muscles  of  the  neck,  jaw,  throat,  and 
face  alone  are  involved,  this  form  of  the  complaint  is  called  trismus, 
or  lock-jaw.     When  the  affection  of  the  muscles  of  the  hack  pre- 
dominates, the  posterior  muscles  bending  the  body  backwards  like  a 
bow,  until,  in  extreme  cases,  the  occiput  and  heels  are  the  points  of 
support,  this  variety  is  termed  opisthotonos.    When  the  muscles  in 
front  are  chiefly  affected,  bending  the  body  forward  until  the  head 
and  knees  meet,  the  patient  being  rolled  together  like  a  ball,  a  rare 
form  of  the  disease  is  constituted,  called  emprosthotonos.  :  When  the 
body  is  bent  to  one  side,  the  case  is  called  one  of  pleurosthotonos,  or 
of  tetanus  lateralis.    Lastly,  opisthotonos  and  emprosthotonos  have 
been  seen  to  alternate  with  each  other  ;  but  this  is  extremely  rare. 
In  the  order  of  frequency,  the  varieties  are  trismus — tetanus  being  the 
term  to  denote  the  variety  in  which  the  body  is  rigid  and  straight 
— opisthotonos,  emprosthotonos,  pleurosthotonos,  and  the  form  in 
which  opisthotonos  and  emprosthotonos  alternate  in  the  same  patient. 
I  have  never  seen  an  example  of  this  variety  or  of  pleurosthotonos. 
Tetanus,  whatever  be  the  form,  may  be  either  acute  or  chronic  :  the 
former  being  unfortunately  the  more  common,  the  more  fatal,  and, 
indeed,  seldom  admitting  of  cure,  having  a  tendency  to  involve  the 
whole  frame— having,  in  some  instances,  proved  fatal  in  a  few  hours, 
but  usually  after  the  second  and  before  the  fifth  day,  and  not  unfre- 
quently  running  on  to  the  eighth  or  tenth  day  : — the  latter  having 
more  a  tendency  to  be  partial,  being  less  severe,  and  much  more 
amenable  to  treatment,  so  much  so  that  in  very  chronic  cases  there  is 
good  hope  of  recovery.    It  may  be  stated  generally,  that  the  more 
acute  the  disease  the  greater  is  the  danger  of  a  fatal  result.  Tetanus 
may  be  either  traumatic  or  idiopathic  : — the  former  a  consequence  of 
some  wound  or  injury  that  implicates  or  irritates  some  nerve,  the 
latter  arising  from  some  other  irritation  of  the  nervous  system,  as 
exposure  to  wet  and  cold.    The  presence  of  worms  in  the  intestinal 
canal,  and  uterine  irritation  after  abortion  have  been  known  to  be 
exciting  causes  of  idiopathic  tetanus;  but  such  examples  are  extremely 
rare,  and,  with  very  few  exceptions  indeed,  tetanus  may  always  be 
traced  to  bodily  injury  of  some  kind,  or  to  exposure  to  cold,  or  some 
sudden  alterations  of  temperature.    In  unhealthy  tropical  climates, 
examples  of  tetanus  caused  by  atmospheric  vicissitude  are  frequently 
met  with.    In  some  instances  bodily  injury  and  exposure  to  cold  and 
wet  co-operate  to  produce  the  disease.    Striking  confirmations  of  the 
co-operation  of  injury  and  cold  in  producing  tetanus  occurred  after 
the  battles  of  Dresden  and  Bautzen.    The  wounded  in  the  battle  of 
Dresden,  when  the  weather  was  cold  and  wet  after  an  unusually  hot 
season,  were  decimated  by  this  disease  ;  and  after  the  battle  of  Bautzen 
where  the  wounded  were  left  on  the  field  exposed  to  cold  and  rain 
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during  the  night,  Larrey  found  more  than  one  hundred  affected  with 
tetanus  in  the  morning  after  the  battle. 

The  kind  and  situation  of  the  wound  have  unquestionably  an  influ- 
ence in  producing  the  disease.  It  most  frequently  follows  punctured 
and  lacerated  wounds,  especially  in  dense  textures  well  supplied  with 
nerves.  Wounds  of  the  above  classes  in  the  hands  and  feet,  and  more 
especially  in  the  fingers  and  the  ball  of  the  thumb  and  of  the  great 
toe,  are  apt  to  be  followed  by  tetanus.  Such  wounds  being  so  frequent 
in  these  situations  where  the  supply  of  nerves  is  abundant,  it  is  less 
surprising  that  they  should  be  the  exciting  causes  of  so  many  examples 
of  tetanus  :  but  as  far  as  wounds  are  concerned,  the  cause  of  tetanus 
is  not  confined  to  wounds  of  the  above  classes,  or  to  wounds  in  any 
particular  situation  ;  for  tetanus  has  been  known  to  follow  simple 
incised  wounds  in  various  situations,  as  in  amputations,  ligature  of 
arteries,  removal  of  the  breast,  and  other  operations.  A.  confirmation 
of  this  statement  is  furnished  by  Sir  James  McGregor,  who  stated 
that  in  the  Peninsular  War  the  complaint  supervened  in  every  de- 
scription and  in  every  shape  of  wounds,  from  the  slightest  to  the 
most  formidable  ;  the  healthy  and  the  sloughing ;  the  incised  and  the 
lacerated  ;  the  most  simple  and  the  most  complicated.  But  bodily 
injury  of  any  kind,  without  solution  of  continuity  in  some  cases, 
and  very  slight  wounds  in  others,  has  given  rise  to  this  complaint  : 
thus,  a  stroke  of  a  whip,  as  mentioned  by  Dr.  Reid ;  a  child  being 
suddenly  thrown  upon  its  back  by  another  in  playing ;  the  cutting  of 
a  corn  ;  a  bite  on  the  finger  by  a  tame  sparrow ;  a  blow  with  a  stick  ; 
fracture  of  a  bone  ;  the  sticking  of  fish  bone  in  the  fauces ;  treading 
upon  a  nail  or  a  splinter ;  a  burn  of  the  hand,  of  which  I  have 
seen  two  examples  ;  the  extraction  of  a  tooth  ;  and  the  operation  of 
cupping,  have  led  to  the  occurrence  of  this  formidable  malady  :  and 
it  may,  therefore,  be  stated  that  it  is  liable  to  follow  injury  of  every 
kind,  extent,  and  degree,  in  any  situation,  from  the  slightest  bruise, 
cut,  and  injury,  to  the  most  severe  accident  and  formidable  opera- 
tion. 

Period  of  Accession. — After  the  infliction  of  the  injury,  there  is 
no  fixed  period  for  the  commencement  of  tetanic  symptoms.  Larrey 
says  that,  during  Napoleon's  campaign  in  Egypt,  the  disease  rarely 
appeared  before  the  fifth  or  after  the  fifteenth  day  ;  the  surgeons  of 
the  Peninsular  War,  who  had  hundreds  of  cases  under  their  observa- 
tion, never  found  it  commence  after  the  twenty -second  day  j  and  the 
testimony  of  most  observers  is,  that  its  occurrence  is  in  general 
between  the  fourth  and  the  fourteenth  day  after  the  infliction  of  the 
injury,  and  that  after  three  weeks  have  elapsed  without  the  occurrence 
of  symptoms,  the  patient  may  be  considered  as  safe.  Striking  ex- 
amples, however,  are  recorded  of  exceptions  to  this  general  rule. 
Dr.  Robinson  relates  the  case  of  a  negro,  who,  while  he  himself 
was  at  table,   cut  his  thumb  with  a  fractured  china  plate,  and 
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died  of  tetanus  in  a  quarter  of  an  hour.    Sir  Gilbert  Blane  relates  a 
case  in  which  the  commencement  of  symptoms  was  delayed  for  a 
mouth  ;  and  a  very  few  cases  are  recorded  in  which  a  longer  period 
intervened  between  the  infliction  of  the  injury  and  the  invasion  of 
tetanus.  Idiopathic  tetanus,  or  that  caused  by  cold,  differs  remarkably 
from  traumatic,  in  regard  to  the  period  of  invasion.    Although  this 
variety  of  the  disease  is  more  chronic  in  character  and  more  frequently 
recovered  from  than  the  traumatic,  it  takes  place  at  a  much  earlier 
period  after  exposure  to  the  exciting  cause,  generally  in  a  few  hours, 
and  in  many  instances  where  exposure  has  taken  place  during  the 
night,  the  disease  has  commenced  in  the  morning. 

Symptoms.— In  the  great  majority  of  cases  the  invasion  of  the 
disease  is  preceded  by  general  uneasiness,  and  a  feeling  of  depression, 
or  apprehension  of  impending  danger.    The  muscles  that  in  general 
are  first  affected  are  those  of  the  temples,  jaws,  neck,  and  throat;  and 
the  last  of  all,  those  of  the  tongue  and  of  the  fingers  and  hands ;  a 
remarkable  circumstance  being,  that  in  many  cases  the  muscles  of  the 
hands  and  fingers  escape  altogether.    The  patient  first  feels  that  he 
is  unable  to  open  the  mouth  widely,  or  to  turn  his  head  with  the 
usual  facility.    As  the  affection  advances,  the  jaws  cannot  be  opened 
sufficiently  to  receive  food  or  drink ;  and,  ere  long,  close  entirely, 
sometimes  gradually,  sometimes  with  a  snap,  constituting  the  con- 
dition which  has  given  the  popular  name  of  lock-jaw.  The  muscles 
of  the  temples,  jaws,  and  neck  feel  stiff  and  rigid,  the  features 
become  fixed  and  convulsed,  the  countenance  has  an  expression  of 
pain,  and  the  angles  of  the  mouth  are  drawn  down,  constituting 
the  appearance  called  "  risus  sardonicus."    Soon  after  the  appearance 
of  these  symptoms,  the  muscles  concerned  in  swallowing  become 
affected ;  and  this  is  speedily  followed  by  a  most  distressing  pain  in 
the  region  of  the  diaphragm,  proceeding,  no  doubt,  from  spasm  of  that 
muscle ;  and  as  the  disease  advances,  when  spasms  in  other  parts 
happen  to  present  a  jerking  character,  the  breathing  is  attended  with 
a  loud  sob,  or  catch,  no  doubt  owing  to  the  spasm  of  the  diaphragm  being 
sudden,  instead  of  gradual.  In  the  progress  of  the  disease,  the  powerful 
muscles  of  the  trunk  and  of  the  extremities  become  affected  with  vio- 
lent spasm,  or  cramp,  and  the  patient  is  thrown  into  one  or  other  of 
the  various  attitudes  formerly  described,  when  speaking  of  the  varie- 
ties, according  to  the  action  of  the  muscles  most  violently  affected  with 
spasm.    When  the  disease  has  fairly  set  in,  there  has  been  found  in  a 
few  instances  perfect  remission  of  the  spasm  between  the  paroxysms : 
but  that  is  far  from  usual,  as  the  muscles  generally  remain  for  a 
short  interval  in  a  state  of  contraction,  and  feel  hard  to  the  touch  ; 
and  this  state  is  succeeded  by  violent  exacerbation  of  the  spasm, 
giving  rise  to  the  most   excruciating  pain,    when    the  muscles 
again  return  to  the  state  of  minor  contraction  which  existed  prior 
to  the  exacerbation.    The  exacerbations  in  some  instances  come 
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on  with  jerking  contraction,  so  that  the  attitude  assumed  during  the 
exacerbation  becomes  fully  demonstrated  in  a  sudden  manner  •  and, 
in  other  cases,  the  change  from  the  minor  grade  of  spasm  to  the  more 
severe  is  more  gradual.  The  bowels  are  constipated,  the  stools  in 
general  are  offensive,  the  pulse  and  respiration  are  quickened,  and 
during  the  paroxysms  there  is  often  heat  and  perspiration  from  the 
violence  of  the  pain:  but  the  disease  is  unattended  by  pyrexia,  and 
the  intellectual  faculties  remain  undisturbed  even  up  to  the  fatal 
termination,  the  period  of  the  occurrence  of  which  seems  to  depend 
on  the  frequency  and  the  severity  of  the  spasms.  It  has  fallen  to  my 
lot  to  see  a  good  many  deaths  from  tetanus;  and,  of  the  two 
forms  of  it,  that  by  asthenia  and  that  by  apncea,  which  are  said  by 
most  authorities  to  be  conjoined,  the  death,  although  of  a  varied 
character,  has  usually  seemed  to  me  to  partake  more  of  the  character 
of  asthenia  than  of  apncea,  the  failure  of  the  heart's  action  beiri" 
brought  about  by  the  excruciating  pain,  and,  no  doubt,  accelerated 
by  the  inability  of  the  patient  to  take  food  ;  the  apncea,  on  the 
other  hand,  being  caused  by  the  motionless  condition  of  the  thorax, 
produced  by  the  spasm  of  the  muscles  of  the  trunk.  Sometimes  the 
patient  dies  suddenly  during  a  paroxysm,  when  death  is  believed  to 
be  brought  about  by  the  spasms  affecting  the  muscles  of  respiration, 
and  perhaps  also  those  of  the  glottis. 

Post-mortem  Appearances. — The  only  morbid  appearance  that  I 
believe  is  constantly  found  in  the  bodies  of  those  who  have  died  of 
traumatic  tetanus  is,  an  inflamed  condition  of  the  nerve  implicated 
and  leading  from  the  wound.  I  have  been  much  struck  with  the 
extent  of  this  condition  in  several  post-mortem  examinations  I  have 
made  in  our  hospital  and  in  private  practice.  In  a  case  in  which  the 
internal  popliteal  nerve  was  half  divided  across  by  a  small  splinter 
of  a  stone  sent  into  the  popliteal  space  by  the  unexpected  explosion 
of  a  piece  of  rock,  in  a  quarry  in  this  neighbourhood,  tetanus  came 
on,  and  the  poor  fellow  died  with  his  body  bent  like  a  bow,  the 
point3  of  support  being  the  occiput  and  the  heels.  I  was  particularly 
struck  with  the  extent  of  this  condition,  the  nerve  having  been 
swelled  so  as  to  be  thicker  than  the  little  finger.  In  a  case  in  which 
the  disease  was  caused  by  a  person  treading  upon  a  nail,  and  where 
the  internal  plantar  nerve  was  wounded,  this  condition  was  met  with  ; 
and  I  also  saw  it  to  a  great  extent  in  four  cases  of  death  from  tetanus 
brought  on  by  injury  of  the  radial  nerve,  two  of  the  cases  being 
lacerated  wounds  in  the  lower  part  of  the  fore-arm  and  outer  part  of 
the  hand,  and  the  other  two,  cases  of  deep  burns  in  the  same  regions. 
In  all  these  cases  the  radial  nerve  presented  signs  of  intense  inflam- 
mation, to  above  the  middle  of  the  fore-arm.  On  this  interesting 
subject  Rokitansky  says  : — "Froriep  has  ascertained  that,  besides  the 
inflammation  which  is  seen  in  the  nerve  at  the  spot  which  lias  been 
injured,  a  rosy  reddening  is  produced  at  irregular  intervals  in  its 
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course  by  the  injection  of  its  neurilemma,  but  it  is  unaccompanied 
by  any  distinguishable  products.  The  reddening  is  confined  mostly 
to  the  surface  of  the  nerve,  though  it  sometimes  dips  a  little  way 
between  the  fasciculi.  If  a  plantar  nerve,  for  instance,  has  been 
injured,  it  is  repeated  three,  four,  five,  or  more  times,  in  the  course 
of  the  tibial  and  sciatic  nerves,  up  to  the  sacral  plexus  ;  but  neither 
where  these  nerves  enter  the  medulla,  nor  in  the  cord  itself,  is  any 
similar  appearance  to  be  found." 

Slight  congestion  of  the  brain  and  spinal  cord,  and  some  slightly 
sanguinolent-looking  effusion  in  the  subarachnoid  space  and  in  the 
ventricles,  constitute  the  only  other  appearances  ;  and,  as  they  are  no 
doubt  the  effects  of  the  violent  spasms  on  the  circulation,  they  leave 
the  awful  phenomena  of  this  disease  quite  unexplained.  The  view 
taken  of  this  most  formidable  disease  is,  that  it  consists  essentially  of 
some  excited  or  irritated  state  of  the  medulla  oblongata  and  spinal 
cord,  brought  on  by  irritation  of  a  portion  of  the  peripheral  nervous 
system  ;  which  irritation  is  propagated  to  the  medulla  oblongata  and 
spinal  cord,  becomes  persistent,  and  induces  reflex  muscular  move- 
ments in  various  parts  of  the  body.  Irritation  is  set  up  somewhere 
iu  the  course  of  some  incident  nerves,  by  these  nerves  an  influence  is 
conveyed  to  the  spinal  axis,  in  which  some  change  takes  place, 
whereby  an  influence  is  reflected  to  muscles  through  motor  nerves. 
It  is  therefore  viewed  as  essentially  a  disorder  of  the  excito-motory 
apparatus. 

Treatment. — For  the  purpose  of  prevention,  all  wounds,  and  espe- 
cially those  of  a  nature  or  in  a  situation  prone  to  produce  tetanus, 
should  be  treated  in  a.  way  to  get  rid  of  all  local  irritation  as  speedily 
as  possible.  When  the  disease  has  occurred,  the  treatment  is  both 
local  and  general.  The  object  to  be  accomplished  by  local  treatment 
is,  the  removal  of  all  local  irritation  which  may  be  capable  of  inducing 
the  tetanic  state. 

It  by  no  means  follows,  that  the  local  irritation  in  the  course  of 
some  incident  nerves  being  removed,  the  centric  nervous  disturbance 
will  cease;  but  it  is  reasonable  to  believe  that  the  chance  of  the  subsi- 
dence of  the  latter  would  be  increased  by  the  former  being  no  longer  in 
operation.  In  addition  to  the  adoption  of  the  most  soothing  system 
of  local  treatment  and  the  removal  of  inflammation,  tension,  foreign 
bodies,  and  every  form  of  local  irritation  from  the  wound,  the  division 
of  the  trunk  of  the  implicated  nerve  on  the  cardiac  side,  if  one  nerve 
only  has  been  punctured  or  lacerated,  and  if  the  branches  of  more 
than  one  nerve  are  believed  to  be  implicated,  sufficient  incision  to  cut 
off  all  nervous  communication  should  be  instantly  resorted  to.  Some 
cases  have  terminated  favourably  when  this  proceeding  was  adopted, 
and  it  being  safe  and  not  calculated,  like  amputation  of  an  important 
part,  to  cause  any  shock  or  depression,  it  is  surely  advisable  to  give 
the  patient  the  chance  of  benefit  from  it.    On  amputation  in  tetanus 
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an  excellent  author  writes :— "Dr.  Elliotson  says  lie  has  searched  scores 
of  books,  and  found  only  one  case  in  which  the  limb  and  the  disease 
were  lopped  away  together."  Mr.  Blizard  Curling,  however,  in  his 
"  Essay  on  Tetanus,"  refers  to  seven  instances  of  recovery  after  the 
injured  part  had  been  amputated.  Yet  he  states,  "that  it  is  almost 
impossible  to  ascertain  with  certainty  how  far  the  amputation,  in 
these  cases,  was  of  service."  I  believe  no  surgeon  at  the  present 
time  would  venture  on  the  amputation  of  a  leg  or  an  arm  on  the 
approach  of  tetanus,  or  on  any  amputation  beyond  that  of  lacerated 
toes  or  fingers,  or  of  some  small  part  so  injured  as  to  be  useless 
to  its  possessor  in  the  event  of  recovery  from  tetanus.  The  con- 
stitutional treatment  should  have  chiefly  for  its  object  the  removal 
of  sources  of  irritation  and  the  support  of  the  patient's  strength. 
Exhaustion  from  pure  muscular  movement,  and  the  want  of  food 
and  rest,  being  the  chief  causes  of  death,  the  necessity  of  trying  to 
support  the  powers  of  life  until  the  disease  wears  itself  out  must  be 
manifest.  As  a  loaded  state  of  the  bowels  is  calculated  to  increase 
the  irritability  of  the  nervous  system,  and  as  more  excitement  and 
irritation  of  any  kind  calculated  to  produce  an  impression  on  the 
surface  of  the  body  or  on  the  organs  of  sense  are  observed  to  in- 
crease the  spasms,  it  is  advisable  to  clear  out  the  bowels  in  the  first 
instance,  and  to  keep  the  patient  by  himself  in  a  cool,  dark,  quiet, 
airy  apartment,  with  a  screen  or  muslin  curtains,  as  recommended  by 
Dr.  Marshall  Hall,  drawn  around  his  bed,  to  caution  him  against 
speaking,  and  to  avoid  every  unnecessary  movement,  and  to  enjoin 
the  guarding  against  all  unnecessary  distm-bance  or  annoyance  in  the 
administration  of  medicine  or  of  food.  Exposure  of  the  body  to  a 
draught  is  of  itself  sufficient  to  bring  on  an  attack  of  tetanus  in  a 
susceptible  person ;  and  as  after  an  attack  is  established,  such  an 
occurrence  aggravates  the  spasms,  the  suggestion  of  Dr.  Marshall 
Hall  is  important.  Nourishment  and  wine  should  be  given  freely 
by  the  mouth  as  long  as  possible  ;  when  that  can  no  longer  be  done, 
they  should  be  given  by  a  small  tube  passed  through  the  nose,  a  pro- 
ceeding by  which  I  have  often  administered  nourishment  and  wine, 
with  little  annoyance  to  the  patient ;  and  when  inconvenience  attends 
this  mode,  by  means  of  enemata.  For  the  purpose  of  diminishing 
spinal  irritation,  the  late  Dr.  Todd  recommended  the  application  of 
ice  along  the  whole  length  of  the  spine.  The  constant  extensive 
use  of  this  application  is  likely  to  prove  over-sedative ;  but  its 
application  to  a  limited  extent  to  the  back  of  the  neck  and  upper 
part  of  the  spine  appears  to  be  useful.  I  believe  the  above-mentioned 
treatment  is  as  good  as  any  that  can  be  instituted ;  but  I  have  never 
seen  a  case  of  acute  traumatic  tetanus  recover  under  any  treatment 
in  the  practice  of  other  surgeons  or  in  my  own.  All  the  recoveries 
I  have  seen  have  been  in  cases  of  idiopathic  tetanus  more  or  less  of  a 
chi-onic  character. 
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It  cannot  be  expected  that,  in  a  work  of  this  sort,  I  should  he  able 
to  give  even  an  outline  of  the  many  remedies  that  have  been  suggested 
for  the  cure  of  this  disease  j  and  I  must  finish  this  subject,  by  simply 
stating,  that  I  have  had  no  means  of  seeing  the  effects  of  bleeding, 
so  much  practised  by  some  French  and  other  authorities,  of  tobacco, 
counter-irritation,  cold  bath,  aconite,  belladonna,  mercury  pushed  to 
ptyalism,  or  of  the  wourali  poison  j  and,  on  principle,  I  would  abstain 
from  their  use,  as  they  do  not  seem  calculated  to  fulfil  the  rational 
indications  of  treatment. 

Indian  hemp,  employed  with  favourable  results  by  Dr.  O'Shaugh- 
nessy  and  others  at  Calcutta,  and  in  three  cases  by  Professor  Miller 
in  this  country,  has  not  appeared  to  do  any  good  in  the  cases  in  which 
I  have  seen  it  employed.    Recovery  has  not  taken  place  in  any  in- 
stance in  which  I  have  seen  chloroform  employed  :  and  I  confess  I 
have  no  faith  in  its  doing  any  good  beyond  a  very  temporary  subjuga- 
tion of  the  spasms  ;  and  the  great  exhaustion  that  succeeded  its  use 
in  every  case  has  given  me  a  prejudice  against  its  employment  in 
this  disease,  although  no  one  can  esteem  it  a  greater  blessing  than  I 
do  to  those  undergoing  surgical  operations.    Opium  has  appeared  to 
me  of  unquestionable  service,  especially  in  cases  where  there  was  great 
exhaustion,  or  where  the  disease  was  attended  with  a  painful  wound  ; 
and  the  recoveries  I  have  seen  from  tetanus  have  all  been  cases, 
where  the  treatment  formerly  directed  was  instituted  along  with  the 
use  of  this  remedy,  alone  or  conjoined  with  calomel.  Notwithstanding 
the  physiological  principles  on  which  Budd  and  others  have  questioned 
the  propriety  of  its  use,  all  I  have  seen  impresses  me  strongly  in  its 
favour  in  this  dreadful  disease.    It  shoitld  be  administered  in  large 
and  repeated  doses,  with  a  view  to  immediate  and  decided  impression, 
and  in  a  liquid  foi'm — either  laudanum  or  a  solution  of  the  muriate  or 
of  the  acetate  of  morphia.    Opium  in  substance  is  objectionable,  as, 
on  account  of  the  sluggish  state  of  the  stomach,  it  has  been  found  to 
remain  undissolved.    The  remark  of  Abernethy  on  this  subject  was, 
"that   he  had  found  enough  undissolved  pills  of  opium   in  the 
stomach  after  death  to  poison  a  dozen  healthy  persons."    It  has  lately 
been  proposed  to  administer  opium  in  tetanus  in  the  form  of  fume,  cfc 
la  Chinois ;  but  I  have  not  as  yet  seer  it  so  administered. 
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CHAPTER  VII. 
TUMOURS. 

A  correct  classification  of  tumours  has  always  been  acknowledged 
to  be  extremely  difficult.  In  a  histological  point  of  view,  they  have 
been  arranged  into  two  grand  divisions — namely,  first,  homologous, 
homceomorphous,  non-malignant,  or  benign;  second,  heterologous, 
heteromorphous,  or  malignant. 

The  first  class  comprehends  those  whose  structure  histologically 
agrees  with  that  of  some  normal  tissue.  To  this  class  belong,  among 
others,  fatty,  fibrous,  cartilaginous,  and  osseous  tumours.  Homolo- 
gous tumours  resemble  normal  textures  in  their  histological  composi- 
tion, in  their  origin,  in  their  mode  of  growth,  and  in  forming 
persistent  constituents ;  they  do  not  depend  on  constitutional  cachexy, 
are  not  apt  to  return,  and  have  no  tendency  to  convert  surrounding 
textures  into  structures  resembling  their  own ;  hence  they  are  said 
to  be  non-malignant,  or  benign.  When  tumours  belonging  to  this  class 
prove  injurious,  it  is  principally  owing  to  their  size,  or  to  pressure  on 
surrounding  parts  ;  and  when  they  become  the  subjects  of  inflamma- 
tion, it  is  owing  to  exposure  to  mechanical  injury,  or  to  irritation 
caused  by  pressure,  or  to  some  other  external  cause,  and  not  to  their 
own  nature,  or  histological  elements. 

The  second  class  comprehends  those  whose  elements  may  be  con- 
sidered histologically  to  differ  from  those  of  the  normal  body,  and 
which  have  a  tendency  to  extend  to  sunxranding  parts,  and  change 
them  into  structures  resembling  their  own  ;  and  from  the  vexy  nature 
of  their  histological  elements,  have  a  tendency  to  proceed  to  softening. 
Carcinomatous  and  medullary  tumours  may  be  mentioned  as  examples 
of  this  class.  They  have  also  a  tendency  to  return  after  extirpation, 
and  are  connected  with  constitutional  cachexy. 

In  regard  to  the  malignancy  or  non-malignancy  of  tumours,  Yogel 
makes  the  following  remarks  : — "  It  has  not  always  beeu  clear  wherein 
consisted  the  malignant,  or  non-malignant,  character  of  a  tumour. 
It  has  been  generally  agreed,  that  the  non-malignity  of  a  tumour  con- 
sisted in  the  circumstance  that  it  would  not  be  reproduced  after 
extirpation  ;  those  which  after  extirpation  were  again  produced  being 
held  to  be  malignant.  This  view  I  regard  as  incorrect ;  tumours 
which  are  manifestly  non-malignant,  as,  for  instance,  encysted 
tumours,  may  again  reappear  through  the  same  originating  forco 
which  first  produced  their  development ;  whilst  tumours  notoriously 
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malignant  may  never  return  after  extirpation,  or  may  even  vanish  of 
themselves,  provided  that  the  disposition  to  their  formation  no  longer 
exists,  as  has  been  undoubtedly  shown  in  relation,  to  the  pulmonary 
tubercle.  The  malignity,  which  forms  the  grand  division  between 
these  two  classes  of  tumours,  is  connected  with  the  very  nature  of 
the  tumour  itself,  and  depends  on  its  histological  elements." 

Although  objectiops  have  been  urged  against  this  division  of 
tumours,  inasmuch  as  some — tubercular  tumour,  for  example — may 

* 

be  as  justly  annexed  to  the  one  class  as  to  the  other,  having  some 
characters  common  to  each,  it  has  notwithstanding  been  considered  by 
some  of  our  best  authorities  to  be  more  practically  useful,  and  more 
conformable  to  nature  than  any  other  classification  as  yet  brought 
forward. 


I.  HOMOLOGOUS,  HOM030MORPHOUS,  NON-MALIGNANT,  OR  BENIGN 

TUMOURS. 

1.  SIMPLE  SARCOMA. 

Under  this  appellation  have  been  comprehended  simple  enlarge- 
ments, or  hypertrophies,  of  organs  ;  as,  for  example,  simple  or  chronic 
enlargement  of  the  mammary  gland,  testicle,  or  thyroid  gland, — 
conditions  in  which  the  natural  elements  of  the  normal  structure, 
though  in  an  increased  and  altered  condition,  may  be  recognised  by 
the  aid  of  the  microscope.  But  the  term  simple  sarcoma  has  also  been 
applied  to  tumours  independent  of  special  organs,  which,  it  is  believed, 
are  formed  by  the  change  of  exudation  into  cells  and  fibre-cells. 
These  ultimately  assume  the  appearance  of  areolar  tissue  ;  vessels  are 
developed,  and  the  structure  becomes  incorporated  with  the  tissue 
from  which  the  exudation  had  taken  place. 

2.  FIBROUS  TUMOUR. 

Sects. — Fibrous  tumours  occur  in  many  different  situations,  but 
most  frequently  in  the  neck,  in  the  neighbourhood  of  the  parotid 
gland,  in  the  uterus,  in  the  neighbourhood  of  the  mammary  gland,  in 
the  skin,  forming  warts,  in  the  nostril,  constituting  fibrous  polypus, 
and  connected  with  periosteum  in  other  parts  of  the  body.  The 
uterus,  nerves,  subcutaneous  cellular  tissue,  bones  and  periosteum 
about  the  jaws,  are  their  most  common  seats. 

Professor  Paget,  in  his  exceedingly  interesting  lectures  on  tumours, 
remarks  regarding  fibrous  tumours  :— "  The  usual  distinction  must 
be  drawn  between  the  tumours  and  the  outgrowths  of  the  same 
structure.  The  uterus  presents  examples  of  both.  The  fibrous 
uterine  polypi,  more  properly  so  called,  are  continuous  outgrowths  of, 
and  from,  the  substance  of  the  uterus  ;  the  mucous  membrane  and 
the  muscular  and  fibrous  tissues  of  the  uterus,  growing  in  variety  of 
proportions  into  its  cavity  and  that  of  the  vagiua.    The  fibrous 
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tumours,  as  distinguished  from  these,  are  discontinuous  growths  of 
similar  tissue,  in  or  near,  but  not  of  the  substance  of  the  uterus. 
The  distinction  is-  often  difficult  to  make  during  life  ;  for  the  pendu- 
lous, polypoid,  and  narrow-stemmed  outgrowth  may  be  imitated  in 
all  its  external  characters  by  a  tumour  growing  near  the  surface  of  the 
uterus,  and  projecting  into  its  cavity,  with  a  gradually  thinning  in- 
vestment of  its  muscular  and  mucous  tissue."  . 

Characters. — Fibrous  tumour  is  slow  in  its  growth ;  is  unattended 
with  pain  or  tenderness,  unless  accidentally  inflamed  ;  is  extremely 
hard,  globular  in  form,  with  its  surface  smooth  or  lobulated ;  is 
moveable,  and  is  enclosed  in  a  cyst  of  condensed  cellular  tissue,  by 
which  it  is  separated  from  the  surrounding  parts.  When  situated  in 
the  neighbourhood  of  a  gland,  such  as  the  parotid  or  mammary,  it 
causes  absorption ;  and  from  this  circumstance  comes  apparently  to 
occupy  the  situation  of  the  gland ;  so  that  an  incautious  observer 
might  be  led  to  mistake  the  tumour  for  a  disease  of  the  gland.  The 
tumour  causes  inconvenience,  principally  by  its  size  and  by  pressing 
on  surrounding  parts,  and,  like  all  non-malignant  tumours  analogous  to 
the  normal  elements  of  the  body,  by  becoming  the  subject  of  inflam- 
mation, ulceration,  and  softening.  These  changes  are  produced  by 
the  influence  of  causes  which  are  not  inherent  in  its  nature,  but 
exoteric  and  accidental. 

Fibrous  tumours  present  considerable  varieties  in  the  histological 
arrangement  of  their  fibres.    In  some  cases  the  fibres  resemble  those 

of  ligament,  as  in  what  is  called 
Flg*  38'  the  desmoid  tumour  ;  in  some  of 

a  very  firm  elastic  character,  the 
fibres  are  compressed  into  a  very 
solid  mass,  and  are  with  great  dif- 
ficulty separated,  as  in  what  is 
termed  the  fibroid  tumour;  in 
some,  the  fibres  are  so  compressed 
and  firm,  and  the  tumour  is  so 
uniform,  having  a  homogeneous 
and  white  appearance,  that  this 
variety  has  been  named  chondroid 
tumour,  from  its  resemblance  in 
appearance  to  cartilage,  although 
histologically  its  structure  is  quite 
different;  in  some,  the  fibres  are  arranged  in  concentric  circles,  pre- 
senting a  most  beautiful  appearance  when  examined  by  the  micro- 
scope ;  and  in  some,  they  run  irregularly  in  every  direction.  By 
the  characters  mentioned  above,  and  by  the  absence  of  the  usual 
signs  of  carcinoma,  it  is  generally  easy  to  distinguish  this  form  of 
tumour  from  cancer  J  but  when  it  is  not  so,  the  diagnosis  can  only 
be  established  by  the  use  of  the  exploring  needle  and  the  microscope  ; 


Section  of  a  desmoid  fibrous  tumour  of  the 
uterus,  after  the  addition  of  acetio  acid.— 
From  Bennett. 
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the  presence  of  fibres  and  the  absence  of  cancer  cells  will  reveal  the 
nature  of  the  tumour.  In  some  large  fibrous  tumours,  especially  in 
the  uterus,  calcareous  salts  are  sometimes  deposited ;  and  these  un- 
organized concretions  have  by  some  been  incorrectly  regarded  as 
formations  of  bone.  Another  change  met  with  in  this  class  of  tumours 
is,  the  formation  of  cysts.  This  has  been  thought  to  be  due,  in  some 
instances,  to  the  local  softening  or  liquefaction  of  part  of  the  tumour, 
or  to  an  accumulation  of  fluid  in  the  interspaces  of  the  intersecting 
bands  ;  in  others,  to  a  process  of  cyst  formation  corresponding  to  that 
in  cystic  disease  of  the  breast.  These  two  changes  have  suggested  to 
some  the  names  of  the  "  fibro -calcareous,"  and  the  "  fibro-cysted" 
tumour. 

A  multiplicity  of  fibrous  tumours  is  not  unusual  in  the  nerves  and 
the  uterus,  but  in  other  situations  they  are  single. 

Treatment. — The  proper  treatment  is  removal  at  an  early  period, 
and  in  most  of  the  situations,  the  only  proper  proceeding  for  accom- 
plishing removal  is  excision.  The  preferable  mode  of  effecting  removal 
in  the  case  of  fibrous  tumour  of  the  nostrils,  constituting  fibrous 
polypus,  will  be  described  in  the  section  on  Affections  of  the 
Nose. 

NEUROMA. 

By  neuroma  is  meant  a  fibrous  tumour  which  is  very  frequently 
found  connected  with  the  spinal  nerves,  sometimes  with  the  cerebral 
nerves  arising  from  the  medulla  oblongata,  and  Berard  mentions  a 
case  of  its  occurrence  in  a  ganglionic  nerve.  Neuromata  vary  in  size 
from  that  of  a  millet  seed  or  pea,  to  that  of  a  laree  e<™  or  small 
melon,  are  of  a  round  or  ovoidal  form,  having  their  long  diameter 
parallel  to  the  nerve  from  which  they  spring,  and  occur  either  as  soli- 
tary tumours,  or  in  vast,  almost  countless  numbers,  diffused  through- 
out the  spinal  nervous  system.  Mr.  Smith,  of  Dublin,  who  has 
written  a  most  excellent  monograph  on  the  subject,  mentions  a  case  in 
which  he  found  upwards  of  200  neuromata  on  the  chest  and  abdomen, 
450  on  the  right  lower  extremity,  and  upwards  of  300  on  the  left 
They  are  of  a  grayish  or  yellowish-brown  colour,  have  a  solid,  firm, 
inelastic  feel  to  the  touch,  and  admit  of  motion  in  the  transverse  but 
not  in  the  longitudinal  direction.  With  respect  to  their  position  on 
the  nervous  trunks,  Rokitansky  states,  "  The  tumours  lie  between 
the  fasciculi  of  the  nerve,  and  are  interwoven  with  their  neurilcmma- 
tous  sheath  ;  and  it  is  a  remarkable,  and  no  less  important  general 
rule,  because  of  the  symptoms  which  may  result  from  its  presence,  or 
which  may  be  set  up  by  operations  performed  on  it,  that  neuroma  is 
never  deposited  in  the  centre  of  a  nerve,  but  at  its  side,  so  that  only 
a  small  part  of  its  fasciculi  is  displaced  ;  the  displaced  fasciculi  are 
spread  abroad  and  stretched  over  the  tumour,  while  the  greater  mass 
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of  the  nerve  remains  on  the  other  side  uninjured,  and  with  its  fibres 
in  connexion  with  one  another." 

Anatomical  Characters. — Neuromatous  tumours  consist  essentially 
of  a  fibrous  stroma,  the  filaments  of  which  have  a  wavy  outline,  and 
run  parallel  to  each  other,  or  interlace  with  one  another.  Scattered 
throughout  this  stroma  there  are  frequently  found  groups  of  cells 
more  or  less  closely  aggregated  together. 

On  incising  neuromatous  tumours  which  have  attained  a  consider- 
able size,  small  cavities  are  frequently  discovered  filled  with  a  variously 
coloured  serous  or  gelatinous-like  fluid,  which  is  probably  the  result 
of  a  disintegrating  process  set  up  within  their  central  portions. 

This  form  of  tumour  occurs  in  both  sexes,  and  at  all  periods  of 
life,  and  arises  either  spontaneously  without  any  known  exciting  cause, 
or  in  consequence  of  some  external  injury,  or,  as  very  frequently 
happens,  it  follows  upon  amputation  of  a  limb. 

Neuromata  are  very  frequently  attended  with  intensely  sharp  lanci- 
nating pain,  which  is  much  increased  by  handling  the  tumour,  but, 
curious  to  say,  in  some  instances  where  they  have  occurred  in  vast 
numbers,  they  have  been  accompanied  with  little  or  no  pain  whatever. 

When  the  tumour  is  single  and  attended  with  intense  pain,  it  is 
frequently  called  by  the  name  of  the  painful  subcutaneous  tubercle. 

Treatment. — The  only  proceeding  by  which  surgeons  endeavour  to 
accomplish  a  cure  of  neuromata  is,  excision  by  the  knife  ;  but  this 
mode  of  practice,  though  suited  for  the  majority  of  cases,  is,  under 
certain  circumstances,  unjustifiable  ;  and  in  certain  cases  not  advis- 
able. 

In  those  rare  cases  where  almost  every  spinal  nerve  in  the  body  is 
studded  with  tumours,  operative  interference  is  not  justifiable  ;  aud 
in  many  cases  where  the  tumours  are  few  in  number  and  unattended 
with  pain,  it  may  not  be  advisable  to  have  recourse  to  the  knife, 
unless  the  tumours,  either  from  their  size,  or  from  their  position, 
occasion  the  patient  much  inconvenience,  and  he  himself  be  anxious 
for  their  removal.  In  all  cases,  however,  where  there  is  but  a  single 
tumour,  or  where  the  neuromata  are  very  few  in  number,  where  there 
is  great  pain,  and  where  the  patient  is  willing  to  submit  to  an  opera- 
tion, excision  by  the  knife  is  the  proceeding  resorted  to  with  the 
hope  of  accomplishing  a  cure.  I  lately  removed  a  neuromatous  tumour 
from  the  median  nerve  which  had  caused  most  excruciating  pain, 
especially  during  the  night.  It  was  much  larger  than  an  egg,  and 
the  patient  recovered  without  a  single  unpleasant  symptom,  and  soon 
regained  her  health  and  strength,  which  were  greatly  injured  by  the 
severe  nocturnal  pain  and  want  of  sleep. 

3.  FATTY  TUMOUR. 

Professor  Paget  remarks,  "  There  are  both  continuous  and  discon- 
tinuous morbid  hypertrophies  of  fat ;  both  fatty  outgrowths,  and  fatty 
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tumours,  more  properly  so  called.  M.  Lebert  distinguishes  the  fatty 
tumours  according  to  their  degrees  of  isolation,  as  Lipoma  circum- 
scriptum, and  Lipoma  diflusum." 

Seats. — Fatty  tumour  is  found  in  all  parts  of  the  body,  and  at  all 
periods  of  life,  but  most  frequently  under  the  common  integument  of 
the  trunk,  thighs,  and  shoulders  ;  and  although  quite  usual  in  both 
sexes,  it  is  oftener  met  with  in  females  than  in  males.  A  remarkable 
fact  is,  that  they  sometimes  leave  the  spot  where  they  began  to  grow, 
and  take  up  another  position. 

Characters. — The  principal  characters  of  this  tumour  are,  that  it  is 
painless,  lobulated,  elastic  to  the  touch — which  elasticity  sometimes 
simulates  fluctuation — exceedingly  moveable,  and  has  the  characteristic 
softness  and  pliancy  of  fat.  The  simple  form,  called  simple  lipoma, 
feels  much  lobulated ;  the  encysted  form  feels  globular  and  doughy, 
and  is  but  loosely  connected  with  surrounding  parts.  By  these  cha- 
racters the  diagnosis  is  generally  made  very  easy.  From  deep- 
seated  abscess,  and  from  encephaloma,  this  form  of  tumour  is  dis- 
tinguished, not  only  by  the  symptoms  just  described,  but  also  by  the 
absence  of  the  characteristic  signs  of  those  affections. 

Varieties. — There  are  several  varieties 
of  fatty  tumour  :  1.  Lipoma  simplex, 
the  true  fatty  tumour,  with  little 
appearance  of  areolar  tissue.  2.  Li- 
poma mixtum,  in  which  the  fat  cells 
are  more  or  less  separated  from  each 
other  by  penetrating  portions  of  areolar 
tissue.  In  some  cases,  as  in  simple 
lipoma,  the  fat  cells  are  diffused  among, 
not  distinctly  separated  from,  sur- 
rounding parts  ;  but  in  most,  there  is 
a  fine  cyst  of  cellular  tissue  to  which 
the  tumour  is  very  loosely  attached ; 
but  sometimes  it  is  thick,  and  so  much 
so  as  to  give  the  appearance  of  an  encysted  tumour,  although,  the  cyst 
and  its  contents  being  connected  by  organized  structure,  the  essential 
condition  of  an  encysted  tumour  is  wanting.  3.  Midler  describes 
what  he  calls  Lipoma  arborescens,  "ramifying  productions  consisting 
of  fatty  tlssue,  and  occurring  in  the  joints,  especially  in  the  knee- 
joint.  Growths  of  this  sort  are  covered  by  a  prolongation  of  the 
synovial  membrane,  and  hang  loosely  in  the  cavity  of  the  joint,  forming 
arborescent  tufts  somewhat  swollen  at  their  extremities." 

l  ie  state  of  parts  in  simple  lipoma  will  be  described  under  the 
head  of  Lipoma  of  the  Nose. 

Treatment attempts  at  discussion  should  be  avoided,  as  beW 
not  only  useless,  but  calculated  to  be  injurious,  by  exciting  irritation^ 
inflammation,  adhesions,  incorporation  with  surrounding  textures 


Structure  of  a  fatty  tumour  re- 
moved from  the  back.  a.  Isolated 
cells,  showing  crystalline  nucleus  of 
margaric  acid. — From  Bennett. 
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and  perhaps  degeneration  of  the  tumour.  Eemoval  by  operation,  than 
which  few  things  can  bo  more  easy,  is  the  only  judicious  proceeding. 
The  cyst  having  been  opened  by  incision,  evulsion  of  the  tumour  is 
very  readily  effected  by  the  finger  alone,  or  by  the  finger  and  an 
occasional  touch  of  the  knife ;  dissection  maybe  said  to  be  scarcely 
required,  unless  incorporation  with  surrounding  parts,  adhesions  or 
degeneration  have  been  previously  produced  by  stimulation  or  some 
other  kind  of  injudicious  treatment.  The  operation  for  lipoma  of  the 
nose  will  be  afterwards  described. 

4.  ENCYSTED  TUMOUES. 

Synonyms. — Encysted  tumour,  cystic  tumour,  and  cystic  sarcoma. 

Seats. — Encysted  tumours  are  met  with  in  many  different  situa- 
tions, but  are  most  frequent  in  the  mamma,  in  the  testicle,  and  under 
the  common  integument  of  the  head  and  face  ;  they  are  comparatively 
rare  in  the  limbs. 

Characters. — It  has  been  already  stated,  that  fibrous  and  fatty 
tumours  are  found  enclosed  in  cysts.  In  all  such  cases,  the  cysts 
constitute  the  means  of  connexion  between  the  tumour  and  the  sur- 
rounding parts,  and  an  organized  structure  connects  the  cyst  and  its 
contents  with  each  other ;  but  the  distinguishing  peculiarity  of  those 
tumours  to  which  alone  the  term  encysted  is  applied,  is  that  they 
have  no  organized  means  of  connexion  between  the  cyst  and  its  con- 
tents. Encysted  tumours  are  generally  more  or  less  of  a  globular 
form,  unattended  with  pain  or  tenderness ;  the  surface  is  usually 
unequal  ;  the  tumour  feels  solid  at  some  parts ;  and  there  is  more 
or  less  of  fluctuation,  depending  on  the  number,  size,  and  contents  of 
the  cysts. 

Varieties. — Encysted  tumours  present  great  varieties,  the  principal 
of  which  are  the  following  : — 

First.  Cystic  tumours  with  simple  cysts,  the  cysts  being  smooth 
or  only  marked  by  a  few  eminences.  The  cysts  in  different  tumours 
differ  much  in  thickness  and  in  their  contents,  which  are  sometimes 
thin  and  watery,  sometimes  glairy,  sometimes  gelatinous,  sometimes 
of  a  blackish  appearance.  In  some  instances  where  there  has  been 
irritation,  they  are  of  a  purulent  character ;  in  others,  they  consist 
of  various  extractive  matters  and  salts  ;  sometimes  they  are  of  the 
consistency  of  honey,  pap,  or  lard  ;  and  hence  the  terms  meliceritious, 
atheromatous,  or  steatomatous.  In  some  rare  cases,  the  cysts  have 
been  found  to  contain  hairs,  teeth,  horny  structure,  and  true  bony 
substance.    This  variety  is  named  cystosarcoma  simplex. 

Second.  The  parent  cysts  in  many  instances  contain  smaller  cysts 
in  their  interior,  attached  to  the  walls  by  pedicles.  This  variety  has 
been  called  cystosarcoma  proliferum. 

Third.  A  third  variety  is  called  cystosarcoma  phyllodes,  "in  which 
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the  cysts,  included  in  a  sarcomatous  substance,  are  ill-defined,  form 
several  cavities  and  chambers  without  a  distinct  proper  membrane, 
and  are  filled  more  or  less  completely  with  solid,  foliaceous  cauliform 
growths  from  the  floor  and  walls  of  the  cavity.  This  form  corre- 
sponds with  the  cystic  formations,  where  solid  granulations  spring 
exuberantly  from  the  walls  of  the  cyst." 

Treatment. — The  proper  treatment  is,  to  remove  the  tumour  by 
excision;  but  the  mode  of  proceeding  varies  in  some  respects  accord- 
ins:  to  the  situation  of  the  tumour  and  its  firmness  of  connexion  with 
the  surrounding  parts.  If  it  be  loosely  adherent,  as  is  usually  the 
case  when  it  is  situated  under  the  scalp,  removal  may  be  very  quickly 
effected  by  making  a  longitudinal  incision  of  the  integument  without 
opening  the  cyst ;  and  the  cyst  and  its  contents  may  then  be  very 
quickly  removed  by  pressing  the  integument  on  each  side  of  the 
tumour,  or  by  the  use  of  a  hook  or  forceps,  or  by  pressing  it  out  with 
the  handle  of  the  instrument.  If  the  cyst  and  superimposed  integu- 
ment be  at  any  part  firmly  adherent,  it  is  better  to  commence  the 
operation  by  making  an  elliptical  incision  comprehending  the  adherent 
part  of  integument.  If  the  cyst  be  firmly  incorporated  with  the 
surrounding  parts,  then,  in  some  situations,  dissection  is  preferable  to 
any  of  the  above-named  methods  of  evulsion,  and  in  others  the  sac 
should  be  opened  and  its  interior  touched  with  nitrate  of  silver.  And 
if  the  whole  of  the  cyst  in  any  particular  case  cannot  be  removed,  as 
is  not  very  unusual  when  these  tumours  form  in  the  eyelids,  it  should 
be  touched  with  a  small  bit  of  caustic  to  ensure  its  destruction. 

5.  CARTILAGINOUS  TUMOUR. 

To  the  valuable  and  elaborate  investigations  of  J.  Miiller  we  are 
indebted  for  much  information  on  cartilaginous  tumours,  which  he 
designated  by  the  term  enchondromata.  Chondroma,  Enchondroma, 
Osteo-chondroma,  and  Benign  Osteo-sarcoma  are  some  of  the  names 
which  have  been  applied  to  this  tumour. 

Seats. — Enchondromata  may  take  place  in 
the  soft  parts  or  in  bone.  Examples  of  the 
former  are  comparatively  rare.  J.  Miiller 
met  with  only  four  in  thirty-six  cases  of 
cartilaginous  tumour  ;  and  of  these  four,  one 
was  in  the  mamma,  one  in  the  parotid  gland, 
and  two  b  the  testicle  ;  glandular  structures 
being  the  only  soft  parts  in  which  he  found 
the  disease.  Its  most  frequent  seat  in  the 
soft  parts  is  in  or  near  the  parotid  gland.  Of 
enchondroma  of  bone  there  are  two  varieties ; 
central  enchondroma  in  the  interior  of  bones, 
commencing  in  the  centre  of  the  bone,  and 
enclosed  in  a  thin  bony  case;  and  peripheral 
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enchondroma,  beginning  on  the  surface,  and  furnished  only  with  a 
fibrous  covering  from  the  periosteum . 

This  disease  is  very  common  on  the  metacarpal  and  metatarsal 
bones ;  on  the  phalanges  of  the  fingers  and  toes  j  on  the  femur  and 
tibia  near  the  knee-joint ;  on  the  humerus,  the  bones  of  the  pelvis, 
and  the  ribs ;  indeed  there  is  scarcely  a  bone  on  which  cartilaginous 
tumours  have  not  been  seen.  The  accompanying  delineation,  copied 
from  Druitt,  gives  a  good  idea  of  the  appearance  sometimes  presented 
by  this  disease  when  situated  in  the  hand. 

For  an  exceedingly  interesting  and  instructive  account  of  the 
anatomy,  physiology,  and  pathology  of  these  tumours,  the  reader  is 
referred  to  Professor  Paget's  valuable  Lectures  on  Tumours,  delivered 
in  the  Theatre  of  the  Royal  College  of  Surgeons  of  England,  during 
1851. 

Ossification  is  the  only  change  connected  with  these  tumours  which 
has  been  considered  as  a  development.  "When  the  process  is  com- 
plete, the  bone  consists  of  thin  cancellous  tissue  enclosed  in  a  thin 
compact  shell  or  covering. 

The  different  kinds  of  degeneration  to  which  cartilaginous  tumours 
are  liable,  are  the  soft  and  the  fatty  ;  of  which  the  former  is  the 
principal  :  in  it,  part  of  the  tumour  becomes  converted  into  soft  or 
liquid  matter,  which  has  been  found  to  present  great  varieties  of  ap- 
pearance. Mr.  Paget  thinks,  that,  although  in  many  instances  this 
substance  appears  to  be  formed  by  a  liquefaction  of  the  tumour,  it  may 
in  some  be  a  blastema  in  which  the  process  of  development  has  failed, 
and  that  it  may  therefore  be  a  degeneration,  or  a  defect  of  develop- 
ment. Some  cartilaginous  tumours  have  been  found  to  contain  a 
pulpy  substance  of  a  yellow  colour,  and  it  has  been  considered  pro- 
bable that  this  is  the  result  of  fatty  degeneration. 

These  tumours  commence  more  frequently  before  the  period  of 
puberty  than  later  in  life ;  sometimes  they  are  numerous,  as  may 
often  be  observed  in  the  hands  and  feet ;  the  tendency  to  them  has 
occasionally  been  found  to  be  hereditary  ;  and  although  a  few  cases 
are  recorded  in  which  they  have  been  found  to  return  after  removal, 
such  instances  are  very  rare,  and  it  may  therefore  be  stated  as  a 
general  rule,  that  they  are  innocent  tumours. 

The  accompanying  figure,  taken  from  a  preparation  in  my  collec- 
tion, is  a  good  representation  of  a  cartilaginous  tumour  on  the  meta- 
carpal bone  of  the  forefinger. 

The  finger  was  removed  many  years  ago,  and  the  patient  has  ever 
since  been  perfectly  well. 

The  conjunction  of  cartilaginous  and  medullary  tumours  is  by  no 
means  unfrcquent  in  some  organs. 

When  cartilaginous  tumours  are  deep-seated,  their  diagnosis  from 
cancerous  tumours  is  not  easy.  Professor  Bennett  in  his  work  on 
cancerous  and  cancroid  growths  makes  the  following  remarks  on  car- 
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tilaginous  growths  :  "When  enoliondroma  occurs  in  the  extremities, 
and  especially  in  the  fingers  and  arms,  is  connected  with  the  bones, 
and  surrounded  by  an  osseous  capsule,  its  diagnosis  from  cancer  is 
exceedingly  easy.  But  when  it  is  deep-seated,  covered  with  soft  parts, 
and  has  no  distinct  bony  capsule,  its  detection  is  very  difficult.  It 
may  thus  be  readily  confounded  with  cancer  of  the  bones,  of  which 
disease  it  presents  all  the  general  symptoms  and  signs  ;  and  if  it  be 
softened,  it  is  not  easily  separated  from  cancer  with  the  aid  of  the 
microscope,  even  after  excision." 

Fig.  41. 


Remarkable  example  of  ossiBcation  of  enehondromatous  tumour.   From  a  preparation  in  my 

collection. 

Treatment. — The  only  judicious  method  of  treatment  in  a  case  of 
cartilaginous  tumour  is  removal  by  excision,  and  that  at  an  early 
period. 

6  AND  7.  CALCAREOUS  AND  OSSEOUS  TUMOURS. 

The  occurrence  of  calcareous  and  osseous  tumours  is  not  unfrequent. 
The  former  consist  of  unorganized  deposits  of  calcareous  salts,  and, 
properly  speaking,  constitute  concretions.  These  concretions  are 
found  between  various  histological  elements,  and  among  other  situa- 
tions are  met  with  in  the  parenchyma  of  organs,  as,  for  example,  in 
the  testicle,  in  the  mammary  gland,  and  in  the  tonsils.  They  are 
also  found  in  fibrous  tumours,  and  in  other  structures  of  a  fibrous 
character,  and  not  unfrequently  in  the  lymphatic  glands,  more  espe- 
cially in  those  of  the  neck  and  face,  when  they  present  the  characters 
of  a  hard  tumour,  free  from  pain  and  tenderness,  very  moveable,  and 
for  which  the  proper  proceeding  is  excision. 

Osseous  tumours  are  almost  always  met  with  in  or  upon  bones. 
Examples,  however,  have  occurred  of  osseous  tumours  formed  of  soft 
cancellous  tissue  and  medulla,  and  completely  isolated  from  bones. 
Among  other  examples  of  these  extremely  rare  isolated  osseous  tu- 
mours, Mr.  Paget  refers  to  one  in  the  Museum  of  the  Royal  College 
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of  Surgeons  of  England,  and  another  in  that  of  St.  George's  Hospital. 
The  situation  of  the  former  was  over  the  dorsal  surfaces  of  the  tra- 
pezial  and  scaphoid  bones  ;  the  latter  was  imbedded  in  fibro-cellular 
tissue  in  front  of  the  first  metacarpal  bone.  Both  tumours  were  per- 
fectly isolated  from  the  subjacent  bones. 

Osseous  tumours  have  been  divided  into  two  kinds,  the  cancellous, 
and  the  compact  or  ivory-like  :  the  former  resembling  the  medullary 
tissue  of  healthy  bone,  and  the  latter,  its  compact  walls.  The  dif- 
ference in  the  density  of  the  two  kinds  is  ascribed  not  to  any  difference 


Fig.  42. 


Remark  osseous  tumour  of  os  innomba^  Front  view.   From  a  preparation  iu  m, 

in  the  component  parts  themselves,  but  in  the  degree  of  closeness 
with  which  they  are  compacted  together.  0 

Cancellous  bony  tumours  are  generally  more  or  less  round  m  form, 
and  though  somewhat  smooth  upon  the  surface  more  frequently  pre- 
sent numerous  lobes  and  nodules.  They  are  slow  m  e,  growth 
but  often  attain  a  great  size.  M,  Paget  mentions  that  the  large*  he 
has  had  an  opportunity  of  seeing  is  in  the  Museum  of  the  Royd 
College  of  Surgeons  of  England.    It  surrounds  the  upper  two-tlmds 
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of  the  tibia  ;  and  measures  a  yard  in  circumference.  The  largest  I 
have  seen  is  one  in  my  own  collection,  of  which  the  two  accompany- 
ing figures  are  good  delineations  : — 

It  is  an  immense  mass  of  bone  attached  to  the  os  innominatum, 
cancellous  in  its  interior,  nodulated  on  its  surface,  and  covered  with  a 
thin  layer  of  compact  bone.  The  patient  laboured  under  the  disease 
for  ten  years,  and  died  in  consequence  of  the  sloughing  of  the  soft 

Fig.  43. 


Back  view  of  same  preparation. 

parts.  As  the  osseous  tumour  was  uncombined  with  other  elements, 
it  cannot  be  said  to  be  an  example  of  osteo-sarcoma,  under  which 
appellation  many  include  all  tumours  in  which  bone  is  mingled  with 
soft  tissue.    The  viscera  were  perfectly  healthy. 

The  compact  or  ivory-like  bony  tumours  are  very  seldom  found 
except  in  connexion  with  the  bones  of  the  cranium,  or  in  the  lower 
jaw  5  more  rarely  in  the  latter  situation  than  in  the  former.  They 
sometimes  grow  from  the  outer  table  and  diploe  of  the  cranium,  pre- 
senting the  appearance  of  outgrowths  of  those  parts  ;  but  more  fre- 
quently originate  in  th^  tables  of  the  cranial  bones,  especially  in  the 
frontal  sinus  j  and  as  their  growth  advances,  they  press  inwards  upon 
the  brain,  and  forwards  on  the  eye,  as  well  as  outwards.  These 
tumours  have  also  been  found  in  other  situations,  as  on  the  humerus, 
and  on  the  femur ;  but  such  instances  are  extremely  rare.  In  the 
Museum  of  the  Aberdeen  Royal  Infirmary  there  is  a  specimen  of  a 
very  large  tumour  on  the  shaft  of  the  femur,  which  appears  to  belong 
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to  this  class.  Its  surface  is  uniform,  and  its  structure  throughout 
exceedingly  hard,  the  component  parts  being  firmly  compacted  to- 
gether, and  everywhere  free  from  friability. 

^  Osseous  tumours,  when  uucombined  with  other  elements,  are  inva- 
luably non-malignant. 

The  bony  part  of  medullary  tumours  of  bone  differs  from  the  can- 
cellous part  of  osseous  tumours,  not  only  in  being  infiltrated  with 
cancerous  matter,  but  also  in  being  more  friable. 

II.  HETEROLOGOUS,  HETEROMORPHOUS,  OR  MALIGNANT  TUMOURS. 
SCROFULOUS  OR  TUBERCULAR  TUMOUR. 

This  tumour  owes  its  peculiarity  to  the  presence  of  a  particular 
deposit,  called  tubercular  exudation,  or  tubercle.  These  exudations 
occur  most  frequently  in  young  subjects  from  about  the  third  year 
to  the  adult  period ;  they  are  most  common  during  childhood  and 
youth  in  the  lymphatic  glands,  especially  the  cervical  and  mesenteric  ; 
and  in  adults,  they  are  met  with  much  more  frequently  in  the  lungs 
than  in  other  parts.  They  are  found  in  almost  all  tissues,  and  are 
common  on  serous  surfaces,  in  areolar  tissue,  and,  as  we  have  already 
seen,  in  the  testicle.  In  the  common  scrofulous  affection  of  the 
lymphatic  glands  of  the  neck,  and  in  scrofulous  disease  of  the  testicle, 
we  have  two  examples  of  tubercular  exudation,  which  frequently 
come  under  the  consideration  of  the  surgeon. 

Tubercular  tumour  of  the  testicle  will  be  described  in  the  chapter 
on  the  affections  of  that  organ,  and  for  an  account  of  the  doctrines 
of  tubercle,  the  reader  is  referred  to  the  chapter  on  that  subject. 

The  various  forms  of  cancer  constitute  the  remaining  heterologous 
tumours,  and  they  have  already  been  described  in  the  chapter  on 
cancer. 

VIRCHOW  ON  CELLULAR  PATHOLOGY. 

Having,  although,  it  is  feared,  very  impei-fectly,  described  the 
principal  phenomena  of  inflammation,  and  of  tumours,  and  having 
noticed  the  products  of  simple  tubercular  and  cancerous  exudation — 
that  these  products  are  the  results  of  cell-development  in  the  various 
exudations,  that  tubercle  stands  lowest  and  cancer  highest  in  the 
scale  of  cell-development,  and  that  the  changes  and  results  in  the 
various  exudations  are  believed  to  depend  on  the  inherent  composition 
and  constitution  of  the  exudation  itself,  it  may  be  proper  to  state, 
that  an  entirely  new  theory  has  been  advanced  by  Professor  Virohow, 
of  Berlin,  under  the  name  of  "  Cellular  Pathology,  as  the  Founda- 
tion of  Physiological  and  Pathological  Tissue  Doctrine."  Virchow's 
<;  Cellular  Pathology"  is  not  yet  translated,  but  a  most  excellent 
review  of  his  work  i3  contained  in  the  number  of  the  "  British  and 
Foreign  Medico-Chirurgical  Keview"  for  October,  1859,  from  which 
the  following  extracts  will  be  perused  with  great  interest : — "  With  re- 
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gard  to  cells,  animal  and  vegetable,  Virchow,  following  Remak,  entirely 
discards  the  theory  of  formation  given  by  Schleider  and  Schwann.  H e 
acknowledges  no  development  of  a  cell  in  an  amorphous  blastema,  by 
the  successive  formation  of  a  nucleolus,  a  nucleus,  and  a  cell-wall  j 
and  refuses  assent  to  the  doctrine  that  a  cell  originates  in  an  aggrega- 
tion of  molecules,  which  then  undergo  a  differentiation,  so  that  some 
cohere  to  form  a  nucleus,  and  others  form  the  outer  wall  by  a  still 
more  intimate  fusion.    In  the  place  of  these  views,  Virchow  advocates 
the  principle,  that  in  every  case,  physiological  and  pathological,  in 
the  vegetable  as  in  the  animal  kingdom,  a  cell  arises  only  from  a  pre- 
existing cell.    As  regards  animals,  so  also  with  cells,  there  is  no 
generatio  cequivoca,  no  spontaneous  generation ;  one  cell  springs  from 
another  by  endogenous  growth,  or  by  fissure  and  cleavage  of  nuclei 
and  cells.    This  doctrine,  if  true,  would  at  once  necessitate  an  entirely 
different  reading  of  many  pathological  phenomena.    We  are  in  the 
habit  of  saying  that,  in  inflammation,  for  example,  an  exudation  of 
albuminous  or  fibrinous  substance  is  poured  out  between  the  tissues 
or  on  the  free  surfaces,  and  that  this  exudation  then  organizes  itself 
into  cells  by  spontaneous  generation ;  and  it  has  also  been  a  creed 
that  the  said  exudation,  in  virtue  of,  or  from  the  absence  of,  special 
physical  organizing  powers,  might  either  form  perfect  cells,  or  might 
develop  into  fibres,  or,  on  the  contrary,  be  unable  to  form  cells  in 
consequence  of  deficient  or  low  a-plastic  power.    The  whole  of  this 
doctrine  Virchow  rejects  as  an  eutire  mistake  ;  and  he  refuses  even  to 
use  the  term  exudation  in  the  sense  in  which  it  has  been  used  by  the 
Vienna  school,  and  adopted  in  England — i.  e.,  as  an  effusion  that  may 
become  organized.    In  1831,  Virchow,  and  almost  at  the  same  time 
Donders,  described  as  dispersed  through  the  homogeneous  substance 
of  the  areolar  or  connective  tissue  certain  cellular  bodies,  similar  to, 
or  identical  with,  the  cells  of  cartilage  and  of  bone  (Bindegewebskor- 
per).    These  bodies  are  described  as  round  or  spindle-shaped  cells, 
separated  by  intercellular  homogeneous  substance,  and  from  them  pro- 
ceed exceedingly  fine  canals,  which  anastomose  with  the  canals  coming 
from  other  cells,  and  thus  is  supposed  to  be  formed  throughout  the 
areolar  tissue  a  vast  communicating  system  of  vessels,  through  which 
nutrient  fluid  can  pass  ;  and  which,  iu  fact,  form  a  system  of  circula- 
tion subsidiary  and  complementary  to  the  circulation  in  ordinary 
bloodvessels.    This  view  has  given  rise  to  great  controversy,  and  has 
been  especially  combated- by  Heale,  whose  immense  experience  and 
assured  judgment  necessarily  gives  his  opinion  the  greatest  weight ; 
while  it  has  been  more  or  less  completely  admitted  by  Leydig,  Kolli- 
ker,  and  others,  and  has  been  adopted  without  hesitation,  not  only  by 
Virchow's  immediate  school,  but  by  many  (Professor  Weber,  of  Bonn, 
for  example)  who  cannot  be  considered  as  the  special  followers  of 
Virchow.    Now,  this  view  of  the  nature  of  the  connective  tissue  is, 
we  may  say,  a  vital  point  in  the  doctrine  of  Virchow,  for  these 
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corpuscles  of  the  areolar  tissue  are  made  to  play  a  most  important 
part  in  pathology.  From  them  are  supposed  to  arise  many,  if  not 
most,  of  the  morbid  growths ;  from  them  spring,  in  many  cases,  pus 
cells ;  and  from  them,  in  fact,  is  made  to  date  the  commencement  of 
a  vast  number  of  pathological  processes.  If  this  docrine  should  be 
overturned,  much  of  the  newest  pathological  teaching  rolls  with  it  in 
the  dust."  According  to  Virchow's  theory,  pus  cells,  where  strata  of 
epithelium  exist,  are  only  altered  epithelial  cells,  and  in  deeper 
parts  purulent  formations  proceed  from  change  in  the  connective 
tissue  cells.  He  also  believes  that  tumours  do  not  originate  from 
blastema,  or  exudation,  but  from  continuous  cell -growth,  from  some 
pre-existing  cell ;  that,  in  the  great  majority  of  instances,  the  com- 
mencement of  the  tumour  is  to  be  found  in  the  corpuscles  of  the 
areolar  tissue ;  that  cell-cleavage  is  the  most  common  manner  of 
growth ;  that  in  inflammation,  and  in  tumours,  the  cells  are 
supposed  to  be  irritated  to  attract  nutritive  material ;  that  the 
homogeneous  and  the  benignant,  as  well  as  the  heterologous  and 
malignant  tumours  have  a  common  origin ;  and  that  "  heterology 
consists,  in  fact,  only  in  a  formation  occurring  in  a  place,  or 
at  a  time,  or  in  a  degree,  which  is  unnatural conclusions  which 
Virchow  denotes  by  the  terms  Heterotopic,  Heterochronie,  and 
Heterometrie.  One  of  the  many  great  objections  brought  forward 
to  show  the  fallacy  of  the  doctrine  of  the  "  Cellular  Pathology"  is 
that  pus,  cancer,  and  tubercle  are  all  found  in  the  white  substance  of 
the  brain,  where  no  cells  have  been  demonstrated  to  exist,  capable  of 
increasing  on  the  one  hand,  or  degenerating  on  the  other.  It  must 
also  be  admitted,  notwithstanding  the  great  admiration  and  respect 
entertained  for  Virchow,  that  many  of  his  views  are  based  on  propo- 
sitions still  controverted,  as,  for  example,  the  existence  of  areolar 
tissue  corpuscles  ;  that  his  statements  embrace  only  part  of  the 
subject,  and  that  they  leave  many  of  the  most  important  phenomena 
of  inflammation  and  of  tumours  quite  unexplained. 


CHAPTER  VIII. 
FRACTURES. 

GENERAL  DOCTRINES. 

A  fracture,  or  solution  of  continuity  of  a  bone,  is  said  to  be  trans- 
verse, oblique,  or  longitudinal,  according  as  it  is  at  a  rigbt  or  an 
acute  angle  with,  or  parallel  to,  the  long  axis  of  the  part  of  the  bone 
in  which  it  is  situated.  Where  the  condition  of  the  bone,  and  that 
of  the  surrounding  parts,  is  made  the  basis  of  arrangement,  fractures 
may  be  divided  into  the  following  classes,  namely,  Simple,  Compound, 
and  Complicated  fracture,  Fracture  with  wound,  Impacted,  and  Partial 
fracture.  A  fracture  is  said  to  be  simple,  when  a  bone  is  broken  at 
one  part  without  any  co-existing  inj  ury  of  soft  parts ;  compound  or 
open,  when  there  is  an  open  wound  of  the  superimposed  parts,  com- 
municating with  the  fracture ;  comminuted,  when  the  bone  is  broken 
into  several  fragments ;  complicated,  when,  together  with  the  fracture, 
there  is  serious  injury  of  the  adjoining  structures,  as  laceration  of 
vessels,  or  of  other  important  parts,  or  serious  contusion  of  the  super- 
imposed tissues ;  fracture  with  wound,  when  the  wound  does  not  com- 
municate with  the  fracture  ;  impacted,  when  one  fragment  is  lodged 
in  the  other ;  and  partial,  when  the  continuity  of  only  part  of  the 
osseous  fibres  is  interrupted.  This  last  variety  has  been  called  by 
some  bending  with  partial  fracture,  and  by  others  green-stick  fracture. 
Bending  sometimes  takes  place  without  fracture  ;  but  I  have  seen 
cases  which  I  am  convinced  were  cases  of  bending  with  partial  frac- 
ture. 

simple  fracture. 

The  principal  symptoms  of  fracture  are  pain,  obvious  deformity, 
preternatural  mobility,  crepitus,  and  inability  to  move  the  affected 
limb  j  but  as  the  symptoms  and  causes  of  the  particular  fractures  will 
be  minutely  described,  it  is  unnecessary  to  refer  to  them  under  the 
head  of  general  doctrines. 

Tlie  mode  of  Union.— The  new  bone  that  constitutes  the  bond  of 
union  is  named  callus.  The  production  of  callus  has  been  studied 
with  the  greatest  care  by  Haller,  Duhamel,  Bordenane,  Hunter,  Du- 
puytren,  Breschet,  and  Villerme,  and  more  recently  by  Paget  and 
Stanley.  Dupuytren  made  many  experiments  in  dogs,  rabbits,  birds 
and  other  animals,  and,  as  the  result  of  those  experiments,  he  arrived 
at  the  conclusion  that  nature  never  accomplishes  the  union  of  a  rac- 
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ture  without  two  successive  deposits  of  callus,  the  one  of  which  he 
names  the  provisional,  the  other  the  permanent.  The  first  he  believed 
to  be  perfected  in  from  thirty  to  forty  days— the  production  and  com- 
plete organization  of  the  other,  he  believed,  required  eight,  ten,  or 
twelve  months. 

Dupuytren  arranged  the  phenomena  from  the  occurrence  of  the 
fracture  to  the  exact  and  complete  re-union  into  five  different  periods 


or  stages 


In  the  first  stage,  comprehending  a  period  of  eight  or  ten  days, 
blood  is  extravasated  into  the  medullary  canal,  between  the  fragments,' 
and  under  the  periosteum,  raising  up  the  latter  from  the  bone  for 
some  distance  above  and  below  the  fracture.  The  medullary  mem- 
brane becomes  swollen  and  separated  from  the  bone,  and  the  perios- 
teum is  not  only  raised  up  from  the  bone,  but  it  also  becomes  red, 
soft,  swollen,  and  preternaturally  vascular.  The  fragments  of  bone 
may  thus  be  said  to  be  surrounded  with  blood,  which  not  only  fills 
the  medullary  canal  and  the  space  between  the  fragments,  but  also 
separates  the  latter  from  detached  periosteum.  This  blood  becomes 
absorbed,  and  liquor  sanguinis  is  effused  into  the  parts  at  first  occupied 
by  extravasated  blood. 

In  the  second  stage,  comprising  the  interval  between  the  tenth  or 
twelfth  day  to  the  twentieth  or  twenty-fifth,  the  tumour  of  callus,  as 
it  is  called  by  Dupuytren,  is  formed.  The  substance  between 
the  periosteum  and  bone  is  converted  into  a  structure  like  fibro- 
cartilage,  and  within  the  medullary  canal  there  is  also  developed  a 
fibro-cartilage,  but  the  substance  between  the  fragments  retains  the 
appearance  of  coagulable  lymph. 

In  the  third  stage,  extending  from  the  twentieth  or  twenty-fifth  to 
the  thirtieth,  fortieth,  or  sixtieth  day,  according  to  age  and  strength, 
the  fibro-cartilage  between  the  periosteum  and  bone,  and  that  within 
the  medullary  canal,  are  both  converted  into  bone,  the  external 
forming  a  ring,  or  ferule,  or  clasp,  and  the  internal  a  plug,  or  peg 
(cheville),  filling  up  the  medullary  canal,  and  together  constituting 
what  Dupuytren  calls  the  provisional  callus.  The  external  ring,  em- 
bracing both  fragments,  and  the  plug  within  the  medullary  canal  con- 
stitute nature's  provision  for  keeping  the  fragments  in  apposition  and 
at  rest.  The  substance  between  the  fragments  is,  during  this  stage, 
changed  into  fibro-cartilage. 

In  the  fourth  stage,  extending  to  the  fifth  or  sixth  month,  it  is  con- 
verted into  bone,  constituting  what  Dupuytren  called  the  permanent 
or  definitive  callus. 

The  fifth  stage  extends  from  the  fifth  or  sixth  month  to  the  tenth 
or  twelfth,  during  which  the  provisional  or  temporary  callus,  being  no 
longer  necessary,  disappears,  and  the  medullary  canal  is  restored. 

Such  are  the  views  of  Dupuytren  on  this  interesting  subject  J  and, 
until  lately,  they  were  generally  received  as  the  correct  explanation 
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of  the  successive  changes  that  take  place,  both  in  man  and  in  the  lower 
animals,  from  the  occurrence  of  fracture  until  the  injury  is  completely 
repaired. 

Mr.  Paget,  in  his  exceedingly  interesting  and  philosophical  "Lec- 
tures on  Repair  and  Reproduction"  after  injuries,  has  brought  forward 
different  views  from  those  which  formerly  prevailed  regarding  the 
repair  of  a  fractured  human  bone,  and  has  supported  his  opinions  by 
most  conclusive  evidence.  His  views  on  this  subject  are  in  accordance 
with  those  of  Mr.  Stanley. 

In  reference  to  the  description  given  by  Dupuytren  and  others,  of 
the  examination  of  fractures  in  dogs,  rabbits,  birds,  and  other  animals, 
Mr.  Paset  remarks  : — "  All  that  is  written  in  these  accounts  of  ex- 
ternal  and  internal,  provisional  callus  and  definitive  callus,  of  the 
formations  of  cartilage  and  bone  within  the  medullary  tube,  and 
beneath  the  periosteum,  can  be  traced  only,  as  it  were,  in  rudiment 
in  the  fractures  of  the  human  bones.  There  is  scarcely  a  specimen 
in  the  Museum  of  such  provisional  callus  formed  in  the  repair  of  a 
fractured  human  bone ;  in  nearly  every  case  of  such  fracture,  the 
material  of  repair  is  only  inlaid  between  the  broken  surfaces,  or 
between  the  adjacent  parts  of  the  fragments,  and  unites  them  by  being 
fixed  to  both.  In  favourable  conditions,  this  appears  to  be  the  usual 
mode  of  repair,  even  though  the  fragments  of  the  broken  bone  be  very 
much  displaced.  I  have  examined  many  more  specimens,  and  find 
the  same  rule  true ;  namely,  that  in  the  ordinary  repair  of  simple 
fractures  in  the  human  subject,  the  reparative  material,  or  callus,  is 
merely  inlaid  between  the  several  fragments ;  it  fills  up  the  inter- 
spaces between  them  and  the  angles,  at  which  one  fragment  overhangs 
another,  but  it  does  not  encircle  or  ensheath  them  in  the  manner 
explained  in  the  description  of  provisional  callus  ;  nor  is  it  in  any 
considerable  quantity,  if  at  all,  deposited  either  beneath  the  perios- 
teum or  within  the  medullary  tube.  In  birds,  dogs,  and  other  ordi- 
nary subjects  of  experiments,  the  formation  of  a  provisional,  or,  as  it 
may  perhaps  be  better  called,  an  ensheathing,  callus  is  usual." 

In  evidence  that  the  reparative  material  is  placed  not  within  and 
around  the  fragments,  as  an  ensheathing,  but  between  them,  as  an 
intermediate  callus,  Mr.  Paget  not  orly  adduces  many  fractures  long 
after  they  have  been  completely  healed,  but  as  these  might  be  deemed 
insufficient,  he  refers  also  to  many  recent  specimens,  at  four,  five,  six, 
eight,  nine,  eleven,  twelve,  and  sixteen  weeks,  and  many  others  at 
unknown  dates  after  the  fracture.  The  only  exceptions  to  the  dif- 
ference in  the  mode  of  repair  of  human  bones  and  those  of  the  lower 
animals,  the  only  instances  in  the  human  subject  in  which,  under 
ordinary  circumstances,  provisional  callus  is  formed,  are  in  fractures 
of  the  ribs,  and,  although  much  more  rarely,  of  the  clavicle. 

According  to  Mr.  Paget,  other  remarkable  differences  between  the 
reparative  process  in  man  and  in  the  lower  animals,  are — that  in  man 

N 


178  COMTOUND  FRACTURE. 

no  change  of  any  importance  occurs  for  a  week  or  ten  days,  and  the 
periosteum  remains  without  being  raised  up  or  in  any  way  particu- 
larly changed,  except  that  it  becomes  slightly  thickened  and  more 
vascular. 

The  first  new  material  produced  is  liquor  sanguinis,  which,  accord- 
ing to  Mr.  Paget's  observations,  sometimes  passes  into  perfect  fibrous 
tissue,  sometimes  into  fibro-cartilage,  and  occasionally,  although  very 
rarely,  into  true  cartilage.  On  this  subject  Mr.  Paget  remarks  :— 
"  In  different  specimens,  or  sometimes  in  different  parts  of  the  same, 
the  reparative  material  may  display,  in  one,  fibrous  tissue,  with  a 
few  embedded  corpuscles,  like  the  large  nearly  rounded  nuclei  of  car- 
tilage cells  ;  in  another,  a  less  appearance  of  fibrous  structure,  with 
more  abundant  nucleated  cells,  having  all  the  character  of  true  carti- 
lage cells ;  and,  in  a  third,  a  yet  more  perfect  cartilage." 

Treatment. — The  local  treatment  of  simple  fracture  may  be  said  to 
consist  in  fulfilling  the  four  following  indications  :— first,  bringing 
the  fragments  into  a  proper  position,  which  is  technically  called  re- 
duction,— this  should  be  done  as  soon  as  possible  ;  second,  maintain- 
ing the  parts  in  this  position,  or  preventing  any  displacement ;  third, 
preserving  the  parts  at  rest  until  union  be  accomplished ;  and  fourth, 
obviating  any  untoward  symptoms.  The  proceedings  to  be  adopted 
for  fulfilling  these  indications  will  be  minutely  explained  in  the 
description  which  will  be  given  of  the  treatment  suitable  for  each 
particular  fracture. 

COMPOUND  FRACTURE. 

Definition. — A  fracture  is  said  to  be  compound,  or  open,  when 
there  is  an  open  wound  of  the  superimposed  parts  communicating 
with  the  fracture. 

Causes. — Fracture  may  be  rendered  compound  at  once,  by  the 
injury  which  fractured  the  bone  ;  or  subsequently,  by  one  or  other  of 
the  fragments  being  thrust  through  the  skin  j  or  at  a  more  remote 
period,  by  ulceration  and  sloughing  of  the  superimposed  soft  parts. 

Dangers. — The  dangers  of  compound  fracture  may  be  arranged  into 
those  which  are  in  a  great  measure  immediate,  and  those  which  are 
remote.  The  first  class  comprehends  the  shock  and  collapse  of  the 
injury,  which  may  prove  fatal  in  a  short  time  ;  hemorrhage,  which, 
alone  or  along  with  shock,  may  lead  to  the  loss  of  life ;  traumatic 
gangrene,  in  consequence  of  the  extent  and  severity  of  the  injury,  of 
which  I  have  seen  many  examples,  chiefly  in  cases  of  severe  railway 
accidents ;  tetanus ;  and  gangrene,  and  rapid  disorganization  during 
the  supervening  inflammation,  the  part  and  system  being  so  much 
weakened  as  to  cause  the  former  to  fall  a  victim  to  the  inflammatory 
process.  The  dangers  belonging  to  the  second  class,  or,  as  they  have 
been  called,  the  remote  or  prospective  dangers,  are,  hectic  fever,  in 
consequence  of  profuse  wasting,  protracted  suppuration,  abscesses 
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with  or  without  exfoliation  or  slow  necrosis  of  the  bone,  erysipelas, 
phlebitis,  and  pysemia.  Such  are  the  frequent  sources  of  loss  of  limb 
or  life  in  cases  of  these  injuries. 

Mode  of  Union.— The  process  of  repair  is  usually  much  more 
tedious  than  in  simple  fracture,  and  does  not  commence,  when 
inflammation  has  become  established,  until  it  abates.  The  union 
resembles,  in  some  measure,  that  by  the  second  intention  in  soft 
parts,  and  is  effected  through  the  medium  of  granulations  which  arise 
on  the  ends  of  the  fragments,  and  ultimately  become  ossified. 

Question  of  Amputation.— -The  first  point  that  demands  the  con- 
sideration of  the  surgeon  is,  whether  an  attempt  should  be  made  to 
save  the  limb.    In  slighter  cases,  the  duty  of  the  surgeon  is  clear 
and  pleasant— namely,  to  save  both  limb  and  life ;  but,  in  cases  of 
great  severity  and  complication,  it  is  equally  evident  that  it  is  his 
painful  duty  to  sacrifice  a  part  to  save  the  whole,  or,  in  other  words, 
to  sacrifice  the  limb  to  save  the  life.    The  principal  conditions 
which  demand  amputation  are,  extensive  removal  of  soft  parts,  or 
such  severe  and  extensive  contusion  of  them  as  makes  it  certain 
that  sloughing  to  a  great  extent  must  take  place,  an  extremely  shat- 
tered or  comminuted  condition  of  the  bones,  fracture  at  several  parts, 
extension  of  fracture  into  an  important  articulation,  division  of  the 
principal  blood-vessels,  laceration  of  an  important  artery  with  such 
injury  of  a  vein  as  to  constitute  an  obstacle  to  venous  return,  a  con- 
dition of  blood-vessels  which  rapidly  induces  gangrene,  great  infiltra- 
tion of  parts  with  blood,  and  more  especially  if  part  of  the  integu- 
ment be  torn  off,  and  the  intermuscular  spaces  extensively  infiltrated, 
the  advanced  age  of  the  patient,  enfeeblement  of  system  from  disease, 
intemperance,  or  previous  loss  of  blood,  and  a  corpulent  habit  of  body 
in  a  person  addicted  to  indolence  and  luxurious  living.    Such  are  the 
chief  conditions  which  render  it  judicious  for  the  surgeon  to  recom- 
mend immediate  amputation,  rather  than  endanger  the  life  of  the 
patient  by  a  vain  attempt  to  save  the  limb.    The  proper  period  for 
the  performance  of  amputation  is,  so  soon  as  the  shock  of  the  injury 
has  sufficiently  passed  away,  and  before  the  accession  of  irrita- 
tive fever.    When  this  period  has  arrived,  the  sooner  it  is  performed 
the  better  for  all  parties  concerned ;  but,  if  that  period  be  allowed  to 
pass  by,  another  may  not  occur  in  which  an  operation  could  with 
safety  be  performed.    Such  is  the  proper  period  for  primary  amputa- 
tion, and  such  the  principal  conditions  that  render  the  proceeding 
justifiable  and  necessary.    But,  in  reference  to  the  question  of  am- 
putation, cases  of  compound  fracture  may  be  arranged  into  three 
classes.    First,  those  in  which  it  is  clear  that  an  attempt  should 
be  made  to  save  the  limb ;  second,  those  in  which  it  is  equally 
clear  that  it  is  our  duty  to  remove  the  limb  j    third,  those  of 
decided  doubt.    In  cases  belonging  to  this  last  class,  my  decided  im- 
pression is  that,  from  our  admiration  of  conservative  surgery,  and 
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our  anxiety  to  avoid  unnecessary  operations,  we  are  far  more  in 
danger  of  jeopardizing  a  patient's  life  by  an  attempt  to  save  an  injured 
limb,  than  of  performing  an  unnecessary  operation.  I  have  often 
reflected  on  my  own  experience  of  such  cases,  both  in  hospital  and 
in  private  practice ;  and  although  I  have  always  been  firmly  con- 
vinced that  I  never  yet  removed  a  limb  which  by  any  possibility 
could  have  been  saved,  I  have  arrived  at  the  painful  belief,  that  on 
more  occasions  than  one,  I  should  have  done  better  by  not  attempting 
to  save  the  limb. 

Treatment. — The  first  consideration  is  the  reduction  of  the  fracture. 
In  many  cases  this  may  be  done  by  putting  the  limb  into  the  most 
favourable  position  for  relaxing  the  muscles,  and  by  cautious  and  well- 
directed  extension  and  counter-extension,  along  with  proper  manipula- 
tion. If  the  fracture  be  transverse,  these  means  will  always  be  success- 
ful :  but  if  it  be  oblique,  they  may  fail ;  and  then  it  becomes  advisable 
to  enlarge  the  wound  by  dividing  the  skin  which  embraces  the  bone, 
or  is  placed  underneath  it,  to  admit  of  replacement  of  the  fragments. 
In  some  cases,  however,  replacement  can  neither  be  effected  nor  main- 
tained without  sawing  off  the  sharp  projecting  ends  of  the  fragments, 
a  proceeding,  when  necessary,  that  must  be  gone  about  with  great 
caution,  so  as  not  to  strain  the  soft  parts  unnecessarily,  or  to  injure 
them  with  the  saw.  The  edges  of  the  wound,  in  all  cases,  should  be 
carefully  approximated  by  sutures  and  bits  of  plaster,  aided  by  collo- 
dion, to  exclude  the- air  ;  the  limb  should  be  placed  in  the  best  position 
for  relieving  tension  of  muscles  and  favouring  venous  return,  and  laid 
on  Liston's  splint  or  enclosed  planes,  or  a  swing-splint,  or  some  of  the 
many  other  kinds  of  special  apparatus  suitable  for  the  situation  and 
kind  of  injury.  Along  with  the  use  of  these  means,  every  endeavour 
should  be  made  to  moderate  the  local  inflammatory  action,  and  lessen 
the  constitutional  irritation.  For  fulfilling  the  first  indication,  light 
water-dressings,  the  lightest  possible  bandaging  that  will  serve  the 
purpose  of  a  retentive  appliance,  imgation,  or  cold  evaporating 
lotions,  the  use  of  a  splint  with  an  aperture  corresponding  to  the 
wound,  so  as  to  make  movement  of  the  limb  during  dressing  unneces- 
sary, and  the  removal  of  all  pressure  or  weight  of  bed-clothes  by 
means  of  a  cradle,  are  our  principal  remedies.  For  fulfill iug  the 
second  indication,  the  bowels  must  be  carefully  regulated,  all  sources 
of  irritation  should  be  avoided,  the  diet  should  be  light,  every  avoid- 
able movement  should  be  guarded  against,  and  constitutional  irritation 
removed  by  opiates,  if  requisite.  By  these  means,  a  compound  frac- 
ture is  occasionally  changed  into  a  simple  one,  by  union  taking  place 
in  a  few  days.  When  this  desirable  end  is  not  obtained,  as,  unfortu- 
nately, is  too  often  the  case,  notwithstanding  the  most  judiciously 
directed  local  and  constitutional  treatment,  light  water-dressings 
should  still  be  continued,  but  changed  to  tepid  water  when  suppura- 
tion comes  on ;  all  tension  from  matter  should  be  removed  by  incision, 
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when  necessary,  whether  the  matter  be  infiltrated  or  in  the  form  of 
abscess ;  all  undue  handling  or  movement  of  the  limb,  all  pressure  to 
squeeze  out  matter,  and  the  slightest  degree  of  injurious  compression 
from  tension  of  bandages,  should  be  anxiously  guarded  against.  The 
utmost  attention  to  cleanness,  by  the  removal  of  all  soiled  dressings, 
is  important ;  and,  in  some  cases,  syringing  out  cavities  where  matter 
has  been  lodged,  and  carefully  employing  compresses,  will  be  found 
beneficial.  The  strength  of  the  patient  should  be  supported,  and 
his  health  as  much  as  possible  maintained  by  good  diet,  wine,  tonics, 
preserving  the  air  in  his  room  as  pure  as  possible  without  chilling 
him,  free  admission  of  the  light  of  the  sun,  a  proper  condition  of  his 
bed  and  bedding,  encouragement,  and  all  other  means  necessary  and 
judicious  in  the  particular  circumstances  of  the  case.  Should  gan- 
grene invade,  the  treatment  should  be  conducted  on  the  pi'inciples 
laid  down  when  speaking  of  that  state  in  the  first  chapter  of  this 
work.  Secondaiy  amputation  may  be  required,  not  only  on  account 
of  the  invasion  of  gangrene,  but  in  consequence  of  the  strength  of 
the  patient  failing,  from  irritation  or  asthenic  fever,  induced  by  gene- 
ral disorganization  of  the  limb,  or  hectic  fever,  resulting  from  profuse 
suppuration  and  necrosis  of  the  bones.  The  proper  period  for 
secondary  amputation  for  the  last-mentioned  conditions  is  when  its 
necessity  is  clearly  demonstrated,  and  while  the  patient  has  sufficient 
strength  to  bear  the  shock  which  must  necessarily  be  induced  by  its 
performanqe,  and  before  he  is  run  down  to  such  an  ebb  as  to  make  it 
probable  that,  should  he  survive  the  shock  of  the  operation,  he  will 
fall  a  victim  to  some  low  diffuse  form  of  the  inflammatory  process,  to 
intercurrent  and  visceral  congestion,  to  erysipelas,  to  phlebitis,  or  to 
pyaemia.  The  operation  having  been  performed,  in  many  cases 
nourishment,  stimulants,  and  opium  require  to  be  administered,  in 
extremely  liberal  doses,  to  pi'event  the  patient  from  sinking.  In 
many  apparently  desperate  cases  in  our  hospital,  in  which  I  have  had 
the  gratification  of  seeing  at  last  the  desired  result,  in  addition  to 
nourishing  diet,  I  have,  with  the  greatest  benefit,  prescribed  for  many 
days,  six  ounces  of  brandy,  ten  ounces  of  wine  daily,  and  a  grain  of 
opium  three  times  in  twenty-four  hours. 

FALSE  JOINTS. 

Ununited  Fraclivres — Causes. — A  fracture  may  fail  to  unite  owing 
to  constitutional  or  local  causes.  The  principal  constitutional  causes 
which  interfere  with  the  reparative  progress  are — a  scorbutic,  rheu- 
matic, gouty,  syphilitic  or  phthisical  state  of  system,  or  debility  from 
loss  of  blood,  intemperance,  want  of  sufficient  food,  long-continued 
fever,  or  exhausting  disease,  senile  atrophy,  loss  of  nutrient  power, 
or  want  of  nervous  influence,  however  induced.  Paralysis  and 
similar  affections  are  well  known  to  interfere  with  the  reparative 
process.    The  experiments  of  Rocchling  on  animals,  on  this  subject, 
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are  very  interesting.    Pregnancy  and  age  have  been  supposed  to  in- 
terfere with  the  proper  union  of  fractures  ;  but,  judging  from  my 
own  experience,  if  they  have  any  influence,  it  must  be  much  less  than 
some  have  imagined.    The  most  common  local  causes  are — want  of 
proper  apposition,  the  fragments  not  being  preserved  perfectly  free 
from  motion,  excess  of  the  inflammatory  process,  however  induced,  a 
necrosed  portion  of  bone,  the  interposition  of  portions  of  muscle  or 
tendon  between  the  fragments,  and  the  anatomical  condition  of  the 
fragments  in  regard  to  arterial  supply.    The  influence  of  this  last- 
mentioned  cause  is  strikingly  exemplified  in  fracture  entirely  within 
the  capsular  ligament  of  the  hip-joint,  and  sometimes  in  fracture  of 
the  anatomical  neck  of  the  humerus,  when  so  placed  that  the  broken- 
off  ball  is  entirely  within,  and  has  no  attachment  to  the  capsular 
ligament,  that  is,  when  the  articulatory  portion  only  constitutes  the 
upper  fragment.    A  due  supply  of  blood  to  both  fragments  appears 
to  be  essential  for  perfect  union.    When  the  articulatory  portion  of 
the  humerus  is  broken  off,  it  is  entirely  deprived  of  all  vascular 
supply,  and  not  only  may  there  be  no  union,  but  the  fragment  within 
the  joint  is  sometimes  found  to  become  necrosed.    In  fracture  within 
the  capsular  ligament  of  the  hip-joint,  there  being  still  some  blood 
carried  to  the  upper  fragment  through  the  vessels  of  the  round 
ligament,  necrosis  does  not  take  place  ;  but  the  defect  of  supply 
is  such  as  to  make  union  by  bone  a  matter  of  extremely  rare 
occurrence.    Guertin  has  given  great  attention  to  this  subject,  and 
has  brought  forward  cases  to  show  that  ununited  fracture  is  some- 
times the  result  of  defective  supply  of  blood,  caused  by  rupture  of 
the  nutritious  artery  of  the  broken  bone.    Curling  has  shown  that 
atrophy  of  the  bone  is  sometimes  the  result  of  the  interruption  of 
arterial  supply  from  the  same  cause.    The  investigations  of  Guertin, 
Curling,  and  Adams  on  this  subject  are  full  of  interest,  and  highly 
deserving  of  perusal.    It  is  found  that,  if  the  supply  of  blood  be  cut 
off  to  any  particular  extent,  by  injury  of  the  nutritious  artery,  so 
that  the  periosteum  has  exclusively  the  duty  of  nourishing  the  frag- 
ments, either  one  or  both  pieces  become  atrophied,  their  walls  being 
visibly  thinned,  as  well  as  their  areolar  structure. 

Disunited  Fracture. — After  consolidation  has  taken  place,  disrup- 
tion may  be  induced  by  fresh  mechanical  violence  ;  or  it  may  result 
from  inflammation,  suppuration,  and  ulceration,  or  in  consequence  of 
any  of  the  constitutional  states  described,  when  treating  on  the  con- 
stitutional cause  of  ununited  fracture. 

State  of  parts  of  False  Joints.— On  this  subject  Rokitausky  re- 
marks :— "  The  unnatural  joints,  which  result  from  fracture,  are  of 
two  different  kinds  ;  one  more  or  less  resembles  a  synchondrosis  J  the 
other  is  like  diarthrosis,  and  is,  accordingly,  in  its  proper  sense,  a 
new  joint.  In  the  former  case,  the  fractured  ends  of  the  bone  arc 
held  together  by  ligamentous  tissue.    Either  a  disc  of  ligament,  the 
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thickness  of  which  may  vary,  is  interposed  between  them,  and  allows 
of  but  little  movement ;  or,  as  occurs  when  there  has  been  loss  of 
substance,  ligamentous  bands  connect  the  fragments,  and  allow  them 
to  move  freely  on  each  other.  The  connecting  substance  appears  to 
be  nothing  but  the  substantia  intermedia  mentioned  above,  which, 
as  the  formation  of  the  secondary  callus  has  failed,  or  been  insuffi- 
cient, remains  in  its  first  state.  In  the  second  case,  a  ligamentous 
articular  capsule  is  formed,  and  is  lined  by  a  smooth  membrane,  which 
secretes  synovia ;  the  fractured  surfaces  adapt  themselves  to  each  other, 
and  become  covered  with  a  layer  of  tissue, which  is  fibro-ligamentous,  or 
more  or  less  fibro-cartilaginous,  or  which  resembles,  and  sometimes 
(Howship)  really  is,  cartilage;  they  then  articulate  immediately  with  one 
another,  or  may  have  between  them  an  intervening  layer  of  ligament, 
which  corresponds  to  an  interarticular  cartilage  \  and  their  movement 
on  each  other  is  more  or  less  free,  according  to  the  size  of  the  articular 
capsule,  and  the  form  of  the  articulatory  surfaces.  These  last  are 
sometimes  horizontal  or  smooth  ;  they  glide  over  each  other,  and 
allow  of  restricted  motion  ;  sometimes  the  one  surface  becomes  con- 
vex, and  the  other  concave ;  sometimes  both  are  rounded  off,  and 
lying  within  a  capaciously  articular  capsule  far  apart,  they  come  in 
contact  only  during  particular  movements.  The  articular  capsule  is 
the  product  of  the  inflammation  of  the  soft  parts ;  the  cartilaginous 
layer,  which  covers  the  ends  of  the  bone,  is  secondary  callus  arrested 
in  its  metamorphosis,  and  converted  into  fibroid  tissue ;  the  other 
ligamentous  cords,  which  are  sometimes  present,  and  the  structures 
resembling  an  interarticular  cartilage,  are  remnants  of  the  substantia 
intermedia." 

Treatment. — If  the  want  of  union  be  owing  to  constitutional  dis- 
order, the  grand  indication  to  be  fulfilled  is,  the  removal  of  that  state 
as  speedily  as  possible.  The  general  health  should  be  maintained, 
the  power  and  vigour  of  the  system  kept  up  by  generous  diet,  tonics, 
and  stimuli,  if  required,  and  the  parts  should  be  placed  in  proper  appo- 
sition, and  kept  at  perfect  rest  by  starch  bandage  or  other  suitable  ap- 
pliance. Energy  of  system  being  duly  sustained,  and  favourable  local 
conditions  for  local  repair  being  secured,  the  desired  result  will  no 
doubt  be  obtained.  After  a  patient  has  remained  for  weeks  in  bed, 
without  union  being  effected,  I  have  often  found  consolidation  take 
place  very  soon,  in  consequence  of  the  limb  being  bound  up  afresh 
with  starch  bandage,  and  the  patient  being  drawn  out  into  the  open 
air,  and  allowed  occasionally  to  move  on  crutches,  the  improve- 
ment of  the  general  health  securing  sufficient  energy  of  repair 
When  months,  however,  have  elapsed,  from  the  occurrence  of  the 
injury,  and  a  false  joint  has  been  formed,  some  operative  proceeding 
becomes  necessary,  before  union  can  be  attained.  Some  of  tbe  many 
proceedings  which  have  been  had  recourse  to  are  :— Friction  of 
the  ends  of  the  fragments  against  each  other,  as  recommended  by 
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Celsus,  and  practised  by  some  modern  surgeons,  repeated  in  five  or 
six  days,  care  being  taken  to  preserve  the  parts  at  rest  in  the  interval 
—cautious,  steady,  persistent  pressure,  as  recommended  by  Amesbury, 
and  kept  up  by  leather  splints,  or  some  special  apparatus— White's 
proceeding   of  cutting   down   and   sawing   off  the  ends   of  the 
fragments  —  the   proceeding   of  Dr.   Physick,   of  introducing  a 
seton  between   the   fragments,   allowing  it  to  remain  until  sup- 
puration  is    established,   withdrawing    it,   and   binding  up  the 
limb   carefully,  and  maintaining  it  at  perfect  rest — the  method 
of  Hunter,   consisting  of  cutting  down  upon  the  artificial  joint, 
and  irritating  the  surfaces  forming  it  by  means  of  a  spatula — 
Burman's  treatment,  which  consists  of  the  application  of  galvanism 
as  an  exciting  agent — Professor  Brainard's  practice  of  introducing  a 
perforator,  piercing  the  fragments  at  various  points,  cutting  up  the 
interposed  tissue  between  the  surfaces,  and  binding  up  the  fracture 
in  the  hope  of  ossification  taking  place — lastly,  the  proceeding  of 
Horeau,  generally  condemned  in  Europe,  but  favourably  viewed  by 
many  in  America,  owing  chiefly  to  the  recommendation  of  Rodgers, 
which  consists  of  cutting  off  the  points  of  the  fragments,  drilling  a 
hole  through  each,  and  tying  them  firmly  together  by  a  silver  wire,  so 
as  to  keep  them  closely  and  evenly  together  during  the  consolidating 
process.    Of  the  above  proceedings,  the  only  one  of  which  I  can  speak 
from  personal  experience,  is  that  of  White,  namely,  cutting  down 
upon  the  joint,  and  sawing  off  the  ends  of  the  bones.    In  many 
cases  this  would  be  a  very  formidable  proceeding;  but  in  two  very 
favourable   for  such   an   operation,   I  adopted  it  with  perfectly 
satisfactory  results.    There  are  other  two  operations,  however,  which 
I  look  on  with  more  favour  than  any  of  the  methods  of  operation  I 
have  above  described,  namely,  the  proceedings  of  Dieffenbach  and  of 
Miller.    Dieffenbach's  treatment  consists  of  cutting  down  upon  the 
fragments,  piercing  them  at  several  points  with  a  gimlet,  intro- 
ducing ivory  pegs  into  the  perforations,  and  allowing  them  to  remain 
for  some  weeks.    Both  fragments  must  be  perforated  at  several  points, 
but  the  object  is  not  to  pin  together  the  fragments  of  bone.    The  pre- 
sence of  the  foreign  bodies  excites  the  necessaiy  amount  of  action ; 
and  in  many  instances,  especially  in  fractures  of  the  humerus  and 
femur,  gratifying  results  are  obtained.    Miller's  treatment  consists  in 
introducing  a  long  tenotomy  needle  through  the  integument,  passing  it 
down  to  the  joint,  and  cutting  up  the  ligamentous  bond  of  union,  as  well 
as  the  self-investing  tissue  on  the  bones,  covering  the  opening  with 
collodion  and  plaster,  and  binding  up  the  fragments,  and  keeping  them 
at  rest.    I  have  been  much  gratified  with  the  results  of  both  these 
proceedings,  and  I  have  no  doubt  that,  in  certain  cases,  they  will 
generally  lead  to  the  necessary  amount  of  reparative  action. 
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SPECIAL  FRACTURES. 

FRACTURES    OF    THE  FORE-ARM. 

Fractures  of  the  fore-arm  are  more  frequent  than  those  of  any  other 
part  of  the  body.  Desault  found,  in  the  record  which  he  kept  of 
such  cases,  that  they  occupy  the  first  place.  Dupuytren  arrived  at 
the  same  conclusion,  as  the  result  of  his  experience  at  the  H6tel-Dieu  ; 
and  Mr.  Lonsdale  also,  who  gives  a  table  of  nineteen  hundred  and 
one  cases,  found  these  to  be  the  most  frequent,  and  to  form  one-fifth 
of  all  fractures. 

In  treating  of  these  fractures,  it  is  proposed  to  consider — First, 
The  Classification,  or  arrangement  of  them  ;  Second,  The  Comparative 
Frequency  of  Cases  belonging  to  each  Class  ;  Third,  The  Symptoms 
and  Nature  of  the  Displacement  peculiar  to  each  Fracture  ;  and 
Fourth,  The  Treatment  proper  to  each  Class. 

I.  CLASSIFICATION. 

Fractures  of  the  bones  of  the  fore-arm  may  be  divided  into  three 
classes : — 

1.  Fractures  of  the  radius  ;  2.  Fractures  of  both  bones;  and,  3. 
Fractures  of  the  ulna. 


II.  COMPARATIVE  FREQUENCY  OF  CASES  BELONGING  TO  EACH  CLASS. 

From  the  following  statistics  of  the  Hotel-Dieu,  it  appears  that  the 
cases  belonging  to  the  first  class  are  more  numerous  than  those  of  the 
second  ;  and  the  second  more  numerous  than  the  third.  Dupuytren 
records,  that  in  1829  there  were  brought  to  the  Hotel-Dieu  one 
hundred  and  nine  fractures,  of  which  twenty-three  were  of  the  fore- 
arm, and  of  these  sixteen  were  of  the  radius  alone,  five  of  both  bones, 
and  two  of  the  ulna  alone  :  and  that,  in  1836,  there  were  ninety- 
seven  fractures,  of  which  twenty -two  were  of  the  fore-arm  ;  and  of 
these,  sixteen  were  of  the  radius,  four  of  both  bones,  and  two  of  the 
ulna  alone.    These  results  are  in  accordance  with  the  experience  of 
most  surgeons.    But  Mr.  Lonsdale  has  given  a  table  exhibiting  a 
different  result  as  to  the  comparative  frequency  of  cases  of  the  second 
and  third  classes.    He  found  that  of  three  hundred  and  eighty-six 
fractures  of  the  fore-arm,  one  hundred  and  ninety-seven  were  of  the 
radius  alone,  ninety-six  of  the  ulna,  and  ninety-three  of  both  bones. 
These  statistics  show  that  by  far  the  greater  proportion  of  fractures 
of  the  fore-arm,  are  fractures  of  the  radius  only      a  fact  not  difficult 
to  be  accounted  for,  when  it  is  remembered  that  the  radius  may  not 
only  be  broken  by  direct  violence  applied  to  itself— to  which  it  is 
also  more  exposed  by  its  position  as  the  outer  bone,  but  also  by  violence 
applied  to  the  hand,  which  is  supported  by  the  radius. 
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Fractures  of  the  right  radius  are  more  frequent  than  of  the  left. 
Dupuytren  found  that  of  ninety-seven  cases,  fifty-nine  were  of  the 
right,  and  thirty-eight  of  the  left  radius. 

III.  SYMPTOMS  AND  NATURE  OF  THE  DISPLACEMENT  PECULIAR  TO 
EACH  FRACTURE. — FRACTURES  OF  THE  RADIUS. 

1.  Situation. — Fractures  of  the  radius  may  take  place  in  any 
situation  ;  they  occur  more  frequently  at  the  lower,  than  at  the  upper 
extremity,  and  still  more  frequently  about  the  middle  of  the  bone. 
M.  Velpeau  states  that  fracture  of  the  ulna  is  found  more  frequently 
below  than  above,  and  of  the  radius,  on  the  contrary,  more  frequently 
above  than  below.  This  he  probably  inferred  from  the  circumstance 
that  the  lower  extremity  of  the  ulna  is  smaller  than  the  upper,  while 
the  revei-se  is  true  with  regard  to  the  radius.  Most  surgeons,  how- 
ever, maintain  that  fractures  of  the  radius  are  not  so  frequent  at  the 
upper  as  at  the  lower  extremity. 

Fracture  at  the  neck  is  an  exceedingly  rare  accident.  Sir  Astley 
Cooper  says  : — "  This  fracture  I  have  heard  mentioned  by  surgeons, 
as  being  of  frequent  occurrence,  but  there  must  be  some  mistake  in 
the  statement,  for  it  is  an  accident  which  I  have  'never  seen,  and  if 
instances  ever  present  themselves,  which  I  do  not  mean  to  deny, 
they  must  be  very  rare."  M.  Velpeau's  statement  with  regard  to  the 
ulna  agrees  with  general  experience. 

2.  Causes. — The  radius  is  fractured  by  violence,  applied  either 
directly  to  the  bone  itself,  or  indirectly  through  the  hand ;  for  instance, 
when  a  person  falls  on  the  hand,  the  radius  receives  the  shock  from 
the  hand,  the  upper  part  receiving  the  whole  momentum  of  the  body 
from  the  humerus,  while  the  lower  part  rests  against  the  hand  upon 
the  ground  ;  the  radius  bends,  and,  if  the  force  be  sufficiently  violent, 
gives  way — generally  near  the  middle.  This  fracture  is  more  fre- 
quently occasioned  by  a  fall  on  the  palm  than  on  the  back  of  the 
hand.  Out  of  fourteen  cases,  Dupuytren  found  that  three  were  owing 
to  falls  on  the  back  of  the  hand,  and  eleven  to  falls  on  the  palm. 
Cruveilheir,  therefore,  was  mistaken  in  believing  that  the  radius 
could  not  be  fractured  by  a  fall  on  the  back  of  the  hand. 

3.  Symptoms. — Pain,  loss  of  the  power  of  voluntarily  effecting  the 
movements  of  pronation  and  supination,  and  the  prone  position  of  the 
'hand  are  indicative  characters  of  this  injury.  There  are  also  other 
symptoms  which  deserve  attention,  namely,  a  motionless  condition  of 
the  head  of  the  bone  during  pronation  and  supination,  crepitus,  a 
diminution  of  the  transverse  measurement  of  the  fore-arm  occasioned 
by  the  fractured  portions  falling  into  the  interosseous  space,  and 
projection  of  the  fractured  ends  on  the  back  of  the  fore-arm,  when 
the  hand  is  very  forcibly  bent.  If  the  fracture  be  in  the  middle,  or 
in  the  lower  two-thirds,  it  may  be  felt  by  the  finger. 
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The  motionless  condition  of  the  head  of  the  radius  may  best  be 
ascertained  by  the  surgeon  grasping  the  upper  part  of  the  fore-arm 
with  one  hand,  having  his  thumb  firmly  pressed  on  the  head  of  the 
bone,  while  with  the  other  hand  he  takes  hold  of  the  hand  of  the 
patient  on  the  suspected  side,  and  forcibly  performs  pronation  and 
supination.  A  motionless  condition,  under  these  circumstances,  in- 
dicates fracture ;  mobility  is  a  proof  of  integrity.  This  is  a  most 
useful  guide  to  diagnosis  when  the  fracture  is  in  the  upper  part ;  in 
which  case,  from  the  bone  being  covered  by  muscles,  the  other 
symptoms  are  more  obscure. 

Crepitus,  which  can  best  be  discovered  during  the  above  method  of 
examination,  is  a  sure  symptom  of  fracture.  It  has  been  called 
crepitus,  or  hard  crepitus,  to  distinguish  it  from  a  soft  crackling  sen- 
sation sometimes  produced  by  effusion  into  the  soft  parts.  The 
absence  of  crepitus,  however,  will  not  prove  the  non-existence  of 
fracture ;  for  crepitus  may  be  prevented  altogether  by  the  presence  of 
muscular  fibre  between  the  broken  extremities,  or  it  may  be  rendered 
not  very  perceptible,  in  the  first  instance,  by  the  effusion  of  blood,  or, 
at  a  much  later  period,  by  the  secretion  of  lymph. 

Diminution  of  the  transverse  measurement  of  the  fore-arm,  occa- 
sioned by  the  fractured  portions  falling  into  the  interosseous  space. 
This  symptom  is  most  apparent  when  the  fracture  is  near  the  middle ; 
it  can  be  increased  by  pressing  the  bones  near  the  fracture,  or  by 
forcibly  bending  the  hand  to  the  radial  side  of  the  fore-arm. 

When  the  fracture  is  in  the  upper  third,  this  symptom  is  not  very 
perceptible.    When  the  fracture  is  very  near  the  wrist,  the  fractured 

Tig.  44. 


portions  often  occasion  such  a  pressure  upon  the  tendons  as  to  prevent 
the  motions  of  the  fingers  ;  and  sometimes  the  swelling  from  effusion 
into  their  sheaths  gives  the  appearance  of  a  dislocation.  The  accom- 
panymg  sketch,  from  Liston,  is  very  characteristic  of  fracture  near 
the  wrist. 

4.  Position  of  the  fractured  portions.— If  the  fracture  be  near  the 
middle  of  the  bone,  the  part  above  the  fracture  remains  in  its  natural 
position;  the  part  below  is  drawn  too  far  backwards  or  forwards 
following  the  movements  of  the  hand  when  pronated  or  supinated' 
and  can  only  be  kept  in  a  line  with  the  upper  part  when  the  hand  is 
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midway  between  pronation  and  supination ;  it  is  also  drawn  too  near 
the  ulua  by  the  pronator  quadratus  muscle  ;  hence  arises  the  diminu- 
tion of  the  interosseous  space.  When  the  radius  is  fractured  at  its 
neck,  the  inferior  part  is  drawn  upwards,  inwards,  and  forwards,  by 
the  biceps  muscle,  while  the  head  and  fractured  neck  are  drawn 
slightly  outwards  by  the  supinator  radii  brevis. 

Speakiug  of  fracture  of  the  radius  near  the  wrist,  Sir  Astley  Cooper 
remarks  : — 

"If  this  fracture  occurs  in  a  very  oblique  directiou,  so  great  a  dis- 
placement of  the  radius  ensues,  that  dis- 
location of  the  ulna  forwards  is  also 
produced. 

"  I  have  given  a  plate  of  this  acci- 
dent, from  a  preparation  of  it  in  the 
museum  at  St.  Thomas's  Hospital.  The 
lower  end  of  the  radms  is  seen  in  its 
natural  situation,  articulated  with  the 
carpal  bones.  An  inch  above  the  liga- 
mentum  annulare  carpi,  the  broken  ex- 
tremity of  the  radius  is  seen  projecting 
under  the  flexor  tendons  of  the  wrist, 
which  have  been  removed  to  show  its 
situation  ;  the  ulna  is  dislocated  forwards, 
and  rests  upon  the  os  orbiculare. 

"Symptoms. — The  signs  of  this  injury 
are,  that  the  hand  is  thrown  back  upon 
the  fore-arm,  so  as,  at  first  sight,  to  ex- 
hibit the  appearance  of  a  dislocation  of  the 
hand  backwards  ;  and  a  projection  of  the 
ulna  is  felt  under  the  tendon  of  the  flexor 
carpi  ulnaris  muscle,  just  above  the  os 
the  fractured  extremity  of  the  radius  is 
easily  detected,  under  the  flexor  tendons  of  the  hand.  I  have  seen 
this  accident  frequently,  and  at  first  did  not  exactly  understand  the 
nature  of  the  injury  ;  indeed,  dissection  alone  taught  me  its  real 
character." 
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Fractures  of  the  radius  near  the  wrist  present  great  varieties  with 
regard  to  direction,  symptoms,  and  state  of  parts.  When  transverse, 
and  free  from  impaction,  the  displacement  is  not  great,  and  the  parts 
have  the  appearance  represented  in  the  above  sketch  from  Liston.  If 
the  fracture  be  very  oblique,  the  accident  may  give  rise  to  the  condi- 
tion of  parts  described  and  delineated  by  Sir  Astley  Cooper. 

There  are  two  fractures  of  the  radius  in  this  situation  occasionally 
attended  with  impaction.  By  a  fall  on  the  ball  of  the  thumb  the 
radius  may  be  fractured,  the  lower  fragment  may  be  twisted  a  little 
outwards,  and  the  under  end  of  the  upper  fragment  may  be  forcibly 
sent  by  the  projectile  motion  into  the  lower  fragment.  By  a  fall  on 
the  back  of  the  hand  the  radius  may  become  the  subject  of  fracture, 
the  under  fragment  may  be  sent  forward,  and  the  under  extremity 
of  the  upper  fragment  may  project  backwards.  As  I  lately  saw  in  a 
dissection,  it  may  be  impacted  in  the  cancellous  structure  of  the 
lower  fragment. 

FRACTURE  OF  BOTH  BONES. 

Causes. — Fracture  of  both  bones  may  be  caused  by  a  blow,  or  by 
a  heavy  body  passing  over  the  fore-arm, — in  which  cases  the  bones  are 
usually  fractured  in  the  same  situation ;  or  by  a  fall  on  the  hand, 
■when  the  radius,  which  in  the  first  instance  receives  the  whole  shock, 
is  fractured,  and  the  ulna,  to  which  the  shock  is  thus  transferred,  gives 
way  likewise.  In  the  latter  case  the  bones  are  not  necessarily 
fractured  in  the  same  situation. 

There  is  a  difference  of  opinion  among  surgeons  respecting  the 
usual  situation  of  the  fractures,  when  both  bones  are  broken  ;  some 
supposing  that  they  are  generally  in  the  same  situation,  while  "Vel- 
peau  and  others  maintain  the  contrary  opinion.  In  explanation  of 
this  difference  it  may  be  stated,  that  the  fractures,  if  produced  by 
violence  applied  to  the  hand,  will  not  be  in  a  line,  as  the  weakest 
part  of  each  bone  will  give  way ;  but  if  the  fractures  be  the  result 
of  direct  violence,  they  will  in  all  probability  be  in  the  same 
situation. 

Symptoms. — The  symptoms  are, — pain  increased  on  moving  the 
parts,  loss  of  the  power  of  pronation  and  supination,  tumefaction  or 
some  unnatural  appearance,  for  the  most  part  an  apparent  decrease 
of  the  diameter  of  the  fore-arm  from  side  to  side  by  the  diminution 
of  the  interosseous  space,  and  increase  of  the  antero-posterior  diameter 
by  the  muscles  being  forced  out  from  between  the  bones  ;  angular  de- 
formity, apparent  on  raising  the  fore-arm ;  mobility  in  a  part  which 
ought  to  be  inflexible  j  and  crepitus,  which  can  generally  be  made  very 
perceptible  by  the  surgeon  giving  a  rotatory  motion  to  the  hand.  The 
interosseous  space  may  be  still  further  diminished  by  compressing  the 
bones.  The  fore-arm  is  generally  semi-fixed,  and  there  is  but  little 
shortening  of  the  limb. 
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State  of  the  parts. — The  pronator  quadratus  muscle  draws  the 
under  parts  of  the  two  bones  towards  each  other,  and  the  pronator 
radii  teres-  draws  the  part  of  the  radius  into  which  it  is  inserted 
towards  the  ulna;  this  diminishes  the  transverse  diameter,  while  the 
constant  pressing  out  of  the  muscles  from  between  the  bones  occasions 
the  increase  of  the  antero-posterior. 


Fig.  47. 


From  Liston. 


The  parts  of  the  bones  below  the  fracture  can  be  made  to  point 
towards  the  parts  above,  only  when  the  hand  is  in  a  straight  line  with 
the  fore-arm,  and  midway  between  pronation  and  supination. 

FRACTURE  OF  THE  ULNA. 

Three  fractures  of  the  ulna  are  met  with,  namely,  of  the  shaft,  and 
of  the  olecranon,  and  coronoid  processes. 

Fractures  of  the  processes  present  peculiar  symptoms,  and  require 
particular  methods  of  treatment ;  we  shall,  therefore,  delay  the 
consideration  of  them,  until  after  the  description  of  the  treatment 
proper  for  the  other  fractures  of  the  fore-arm. 

FRACTURE  OF  THE  SHAFT  OF  THE  ULNA. 

Causes. — This  fracture  is  almost  always  caused  by  violence  directly 
applied  to  the  bone,  as  by  a  blow  or  a  fall  on  the  inner  side  of  the 
fore-arm. 

Symptoms. — The  existence  of  this  fracture  can  be  easily  dis- 
covered, by  drawing  the  finger  along  the  inner  pai"t  of  the  ulna, 
when,  from  the  superficial  situation  of  the  bone,  an  irregularity 
caused  by  the  fracture  is  perceptible.  There  is  a  depression  at 
the  seat  of  the  fracture,  and  the  part  below  it  is  too  near  the 
radius. 

Crepitation  is  usually  perceptible  on  moving  the  under  part  back- 
wards and  forwards ;  and  sometimes  the  long  axis  of  the  band  is 
not  in  a  line  with  the  long  axis  of  the  fore-arm,  but  is  drawn 
inwards. 

State  of  the  parts. — The  fracture  is  generally  in  the  under  part  of 
the  bono,  where  it  is  most  slender,  and  exposed  to  injury  from  its 
superficial  situation.  The  position  of  the  fractured  parts  is  as  follows  : 
 The  part  above  the  fracture  is  preserved  in  its  natural  situation  by 


FRACTURES  OF  THE  FORE-ARM. 


191 


its  connexion  with  the  humerus,  whereas  the  part  below  is  drawn  to- 
wards the  radius  by  the  pronator  quadratus. 

IV.  TREATMENT  OF  THE  THREE  CLASSES  OF  FRACTURES  OF  FORE-ARM. 

The  treatment  of  all  these  fractures  consists  of  two  parts,  the 
procuring  and  maintaining  coaptation.  This  is  procured  by  bending 
the  fore-arm  at  right  angles  to  the  arm,  and  placing  the  hand  midway 
between  pronation  and  supination ;  then  using  slight  extension,  if 
necessary,  and  pushing  back  the  protruded  muscles  between  the  bones. 
To  maintain  coaptation,  we  must  call  in  the  aid  of  both  attitude  and 
mechanism. 

Attitude. — In  each  class  of  fractures  the  fore-arm  ought  always  to 
be  at  a  right  angle  with  the  arm,  that  the  muscles  of  the  arm  may 
be  uniformly  relaxed ;  and  the  hand  ought  always  to  be  placed  mid- 
way between  pronation  and  supination,  that  is,  with  the  thumb  up- 
wards and  the  little  finger  downwards.  If  this  be  neglected,  the 
fractured  portions  will  unite  so  as  to  form  an  angle  with  each  other ; 
and  the  consequence  will  be,  the  loss  of  the  power  of  supination,  if  the 
hand  be  kept  in  a  state  of  pronation,  or  of  the  power  of  prona- 
tion, if  it  be  supinated.  The  only  variation  of  attitude  in  the  dif- 
ferent classes  of  fractures  is  in  the  relative  position  of  the  hand  and 
the  long  axis  of  the  fore-arm  :  in  fractures  of  both  bones  the  long 
axis  of  the  hand  should  be  in  a  line  with  the  long  axis  of  the  fore- 
arm ;  in  fractures  of  the  radius,  the  hand  should  be  depressed  ;  and 
in  fractures  of  the  ulna  slightly  elevated. 

The  object  aimed  at  in  these  peculiarities  of  position  is,  to  prevent 
the  diminution  of  the  interosseous  space ;  which  is  accomplished,  in 
fracture  of  both  bones,  by  uniformly  extending  the  muscles  connected 
with  the  radius  and  ulna ;  in  fracture  of  the  radius,  by  extending  the 
muscles  attached  to  the  outer  side  of  the  radius  ;  and  in  fracture  of 
the  ulna,  by  the  extension  of  those  on  the  inner  part  of  the  bone  ; 
and  these  conditions  of  the  muscles  are  produced  by  the  above  de- 
scribed attitudes  of  the  hand.  The  followiug  directions  exhibit  at 
one  view  the  attitudes  to  be  observed  : — 

1.  Bend  the  fore-arm  at  aright  angle  with  the  arm.  2.  Keep  the 
hand  midway  between  pronation  and  supination.  3.  In  fractures  of 
both  bones,  keep  the  hand  in  a  line  with  the  long  axis  of  the  fore-arm. 
4.  In  fractures  of  the  radius,  depress  the  hand.  5.  In  fractures  of 
the  ulna,  raise  the  hand. 

Mechanism. — Various  appliances  have  been  used  to  preserve  the 
parts  at  rest,  and  in  apposition.  Some  surgeons  use  pasteboard 
splints,  softened  in  hot  water,  and  then  moulded  to  the  fore-arm  ; 
some,  splints  composed  of  several  parallol  pieces  of  wood  secured 
together  by  a  piece  of  linen  or  leather  j  while  others  make  use 
of  two  wooden  splints,  slightly  concave  on  one  side,  and  convex 
on  the  other-*  Baron  Boyer  recommends  that  a  small  oblong  pad 
should  be  applied  between  the  concave  surface  of  each  splint  and  the 
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fore-arm,  in  order  more  effectually  to  press  in  the  muscles,  and  to  pre- 
serve the  interosseous  space.  But  if  the  splints  be  applied  closely, 
the  pressure  in  the  direction  of  the  antero-postcrior  diameter  will  be 
sufficient ;  nor  will  any  padding  be  requisite,  except  a  little  cotton 
to  prevent  the  pressure  from  irritating  the  skin.  In  fracture  of  a 
single  bone  the  splints  should  extend  only  to  the  wrist ;  but  when 
both  bones  are  broken,  one  of  the  splints  should  reach  to  the  fingers, 
that  the  hand  may  be  kept  in  a  line  with  the  long  axis  of  the  fore- 
arm ; — the  longer  is  usually  applied  to  the  front  of  the  fore-arm. 

To  preserve  the  mechanism  in  its  proper  situation  various  means 
have  been  employed.  The  common  roller  and  starch  bandage  are 
both  objectionable,  inasmuch  as  they  tend,  by  pressing  the  radius  and 
ulna  together,  to  diminish  the  interosseous  space ;  they  also  keep 
up  a  degree  of  heat  about  the  part,  and  create  trouble  in  taking 
off  the  splints,  which  must  occasionally  be  done  to  ascertain  whether 
the  part  presents  the  desired  appearance.  The  loop-bandage  is  not 
liable  to  the  same  objections;  but  the  most  convenient  and  elegant  man- 
ner of  treating  these  fractures  is,  to  use  the  wooden  splints,  retaining 
them  in  a  proper  position  by  the  buckle-bandage.  Two  or  three  may 
be  used,  and  the  fore-arm  should  be  kept  in  a  sling. 

DIRECTIONS  AS  TO  MECHANISM. 

1.  In  fractures  of  one  bone,  apply  two  spliuts  of  equal  length,  not 
extending  beyond  the  wrist. 

2.  In  fractures  of  both  bones,  use  two  splints  of  unequal  length, 
the  larger  being  applied  to  the  front  of  the  fore-arm,  and  reach- 
ing to  the  ends  of  the  fingers ;  the  other  need  not  be  extended 
beyond  the  wrist. 

The  objects  aimed  at  by  treatment  in  these  fractures  are,  to  obtain 
coaptation,  to  preserve  the  interosseous  space,  and  to  keep  the  parts 
at  rest  in  a  proper  position.  For  the  attainment  of  these  ends,  atti- 
tude and  mechanism  are  both  necessary  ;  the  former  should  be  used 
from  the  very  beginning  of  treatment ;  but  the  application  of  me- 
chanism should  be  delayed  until  either  the  danger  of  inflammation 
supervening  is  over,  or  the  inflammation,  if  it  has  already  taken  place, 
has  been  subdued. 

The  pistol-shaped  splint,  introduced  by  Nelaton,  will  be  found  a 
very  convenient  apparatus  for  the  treatment  of  fractures  of  the  radius 
near  the  wrist. 

FRACTURE  OF  THE  OLECRANON  PROCESS. 

Causes. — This,  which  is  by  no  means  an  uncommon  fracture,  is 
usually  caused  by  a  blow  or  a  fall  on  the  elbow,  and  sometimes, 
although  very  rarely,  by  violent  contraction  of  the  triceps  extensor 
cubiti  muscle. 

Varieties. — This  fracture  may  be,  in  direction,  either  transverse  or 
oblique,  and  in  situation,  at  the  base,  middle,  or  apex  of  the  process. 
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Transverse  fracture  in  the  middle  of  the  process  is  the  most  frequent, 
both  as  to  situation  and  direction.  nvnnnn 
AMfeM^tn  unnatural  hard  swelling,  caused  by  the  olecranon 
in  the  under  and  back  part  of  the  humerus,  sometimes  half  an  inch 
above  the  joint,  and  sometimes  two  inches  from  the  part  from  which 
it  is  broken  off    the  distance  is  increased  by  bending  the  fore-arm  01 
by  a  voluntary  effort  on  the  part  of  the  patient  to  accomplish  exten- 
sion of  the  joint.    This  swelling  can  easily  be  moved  from  side  to 
side,  but  it  cannot  be  pressed  downwards  without  difficulty,  especially 
if  the  extremity  be  in  such  a  position  as  to  keep  the  triceps  on  the 

stretch.  .  ...  ,.- 

Bulging  of  the  triceps  above  the  hard  tumour  is  a  good  diagnostic 

^AnZierspace  on  the  back  part  of  the  joint  between  the  olecranon, 
and  the  extremity  of  the  ulna  j  this  space  is  increased  by  a  voluntary 
effort  on  the  part  of  the  patient  to  extend  the  elbow,  which  merely 


Fig.  48 


Fig.  49. 


From  Lisioif. 


From  Coopeb. 


draws  up  the  broken  fragment,  or  by  the  surgeon  taking  hold  of  the 
fore-arm  and  bending  it  ;  and  it  is  diminished  by  extending  the  fore- 
arm. The  surgeon,  on  pressing  his  finger  into  the  interspace,  feels  as 
if  it  were  sinking  into  the  joint. 

Loss  of  the  power  of  extending  the  limb  is  another  symptom  ;  and 
the  voluntary  effort  to  do  so  causes  pain,  and  merely  draws  up  the 
olecranon.  In  some  cases  the  power  of  extension  is  not  entirely  lost. 
This  can  only  happen  when  the  expansion  of  the  triceps  is  not  so 
completely  destroyed  as  to  disconnect  the  process  from  the  rest  of  the 
bone.  Earle  has  recorded  a  case  in  which  the  loss  of  extension 
did  not  take  place  until  the  sixth  day,  when  it  was  sudden,  and  at- 
tended with  sudden  flexion  of  the  fore-arm. 

Crepitus  may  be  discerned,  if  the  extremity  be  very  violently  ex- 
tended, and  the  parts  pressed  together  with  considerable  force  ;  but 
attempts  to  do  this  occasion  great  pain. 

The  fore-arm  is  usually  half-bent,  and  there  is  often  great  swelling 
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about  the  joint,  from  increased  secretion  of  synovia,  and  frequently 
ecohymosis  to  a  considerable  extent ;  but  these  two  last  symptoms 
will  vary  according  to  the  degree  of  violence  by  which  the  accident 
was  occasioned. 

Mode  of  Union.—  Reunion  in  this  fracture  is  almost  always  by  a 
ligamentous  substance,  the  length  of  which  varies  according  to 
the  distance  of  the  broken  parts  from  each  other.  It  is  very  desirable 
to  have  it  as  short  as  possible,  because,  in  proportion  to  its  length, 
the  arm  will  be  weakened.  When  the  interspace  is  short,  the  liga- 
mentous substance  is  firm,  strong,  and  short ;  but  if  it  be  long,  there 
may  be  openings  through  it,  so  that  the  reunion  wiU  be  kept' up  by 
ligamentous  cords.  On  account  of  the  difficulty  of  preserving  the 
parts  in  apposition,  no  other  than  a  ligamentous  union  is  generally  to 
be  expected.  In  some  cases,  however,  when  the  fracture  had  hap- 
pened very  near  to  the  shaft  of  the  ulna,  Sir  Astley  Cooper  has 
known  the  union  to  take  place  in  the  living  subject  by  bone  ;  but  it  is 
so  rare  an  occurrence  that  it  is  scarcely  to  be  hoped  for.  It  seems 
evident  from  the  following  experiments,  made  by  Sir  Astley  Cooper, 
that  the  difficulty  of  preserving  the  parts  in  apposition,  is  the  obstacle 
to  osseous  union.  "  The  integuments  having  been  drawn  laterally 
and  firmly  over  the  end  of  the  olecranon  in  a  clog,  I  made  a  small 
incision,  and  placed  a  knife,  on  the  middle  of  that  process,  in  a  trans- 
verse direction  ;  on  striking  it  with  a  mallet,  the  bone  was  readily 
cut  through,  a  separation  directly  took  place  by  the  action  of  the 
triceps  muscle,  adhesive  matter  was  effused,  and,  when  I  examined 
the  limb  about  a  month  after,  I  found  the  bone  united  by  a  strong 
ligament.  I  broke  the  olecranon  in  the  same  way  in  several  rabbits ; 
blood  was,  iu  these  experiments,  first  thrown  out,  and  then  adhesive 
matter  filled  up  the  space  of  separation,  which  subsequently  became 
ligamentous,  and  gradually  firmer  and  firmer,  as  the  time  was  pro- 
tracted between  the  experiment  and  the  time  of  the  examination.  As  I 
found  the  ligament  was  formed  in  each  of  these  experiments,  I  was 
anxious  to  learn  whether  the  olecranon  could  be  made  to  unite  by 
bone,  if  a  longitudinal  fracture  were  produced  with  but  slight  obli- 
quity, so  that  the  broken  portions  might  still  remain  in  contact ;  and 
I  found  that,  under  these  circumstances,  the  osseous  union  speedily 
took  place.  Therefore  this  bone,  like  the  extremity  of  the  os  calcis, 
when  it  is  broken  off,  is  detached  by  the  action  of  the  muscles,  and 
ligamentous  union  ensues  from  want  of  adaptation." 

Treatment. — The  princqial  indications  in  the  treatment  are — 
First.  If  there  be  much  inflammation  and  irritation  at  first,  to 
delay  all  mechanical  applications,  until  they  are  subdued  by  leeches, 
evaporating  lotions,  purgatives,  and  other  remedies,  which  should 
be  employed  with  activity  proportioned  to  the  violence  of  the 
symptoms. 

Secondly.  To  maintain  the  fractured  surfaces  as  close  together  as 
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possible  by  the  judicious  position  of  the  limb,  and  the  absolute  inac- 
tion of  the  triceps  muscle  aided  by  mechanical  appliances. 

The  extremity  must  be  kept  very  much  extended,  and  for  some 
time  this  can  best  be  done  by  keeping  the  patient  m  bed.  It  is 
necessary  not  only  to  keep  the  fore-arm  extended,  but  also  to  bring 
back  the  arm,  that  the  shaft  of  the  ulna  may  be  brought  as  near  as 
possible  to  the  attachments  of  the  triceps,  both  to  the  humerus  and 
scapula,  so  that  the  least  obstacle  may  be  offered  by  that  muscle  to 
the  bringing  down  of  the  olecranon. 

Sir  Astley  Cooper  recommends  that  the  parts  be  kept  in  apposi- 
tion, bv  placing  tape  or  slips  of  linen  longitudinally  on  each  side  of 
the  joint,  and  applying  over  these  a  roller  round  the  arm,  imme- 
diately above  and  below  the  fracture  only,  and  then  tying  the  ends  of 
the  slips  above  the  fracture  to  those  below,  so  that  the  rollers  under 
which  they  pass  are  brought  nearer  to  each  other,  and  the  detached 
fragments  may  be  thus  kept  in  the  desired  position. 

Fig.  50. 


From  Coopeb. 

Thirdly.  To  preserve  the  joint  at  perfect  rest ;  and  for  that  purpose 
a  straight  splint  should  be  applied  in  front,  and  retained  by  a  suitable 
bandage. 

Fourthly.  To  begin  passive  motion  of  the  joint  in  the  course  of  a 
month,  for  which  purpose  the  splint  is  to  be  removed ;  but  as 
there  is  great  danger  of  weakening  and  lengthening  the  newly  formed 
bone  of  union,  all  attempts  at  motion  must  be  made  with  the  greatest 
care. 

The  above  plan  of  treatment,  in  which  the  extended  position  and 
straight  splint  are  employed,  is  that  which  is  recommended  by  Sir 
Astley  Cooper,  and  practised  by  most  British  surgeons  ;  but  it  is 
objected  to  by  Desault,  Camper,  and  others,  who  recommend  that  the 
fore-arm  should  be  kept  about  midway  between  semi-flexion  and  com- 
plete extension,  and  that  this  position  should  be  preserved  by  means 
of  an  angular  splint. 

Desault  and  Camper,  the  advocates  of  this  method,  give  the  fol- 
lowing reasons  for  preferring  it  to  that  usually  practised  by  British 
surgeons  : — 

First.  The  method  which  they  recommend  will  bring  the  fractured 
parts  more  in  a  line  with  each  other.    The  brachialis  anticus  in  its 
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way  from  the  sides  of  the  deltoid  impression  to  the  coronoid  process 
passes  over  the  eminence  formed  by  the  lower  extremity  of  the 
humerus  ;  and  they  say  that  the  muscle,  being  put  violently  on  the 
stretch,  will  draw  forward  the  ulna,  if  the  olecranon  be  fractured 
near  its  base,  and,  consequently,  the  ulna  and  the  broken  fragment 
will  not  be  in  a  line  with  each  other,  the  shaft  of  the  bone  being 
brought  too  far  forward.  This  objection  does  not  apply  to  the  method 
recommended  by  the  French. 

Secondly.  They  also  state  that  in  the  attitude  recommended  by  the 
British  surgeons,  the  broken  parts  can  only  be  made  to  touch  each 
other  posteriorly,  so  that  they  form  a  retiring  angle  opening  into  the 
joint, -into  which,  therefore,  the  substance  effused  for  uniting  the 
fractured  portions  will  be  thrown,  and  thus  the  future  movements  of 
the  joint  be  permanently  impeded ;  whereas,  in  the  attitude  of  Desault, 
the  two  portions  will  meet  in  front,  and  form  a  retiring  angle  directed 
backwards,  and  thus  the  future  movements  of  the  joint  will  be  un- 
affected by  the  new  formation. 

FRACTURE  OF  THE  CORONOID  PROCESS. 

Causes. — This  is  a  rare  accident,  but  two  cases  are  recorded  by 
Sir  Astley  Cooper,  and  one  by  Mr.  Liston.  Of  the  two  recorded 
by  Sir  Astley,  one  was  that  of  a  gentleman,  who  fell  on  his  hand 
while  the  arm  was  extended.  The  coronoid  process  being  driven 
against  the  humerus  received  the  shock,  and  gave  way.  The  other 
was  that  of  a  subject  brought  to  the  dissecting  room  at  St.  Thomas's 
Hospital,  but  of  which  the  cause  was  unknown.  The  case  men- 
tioned by  Mr.  Liston,  was  that  of  a  boy  eight  years  of  age,  and  the 
fracture  was  occasioned  by  his  hanging  for  a  long  time  by  his  hands, 
from  the  top  of  a  high  wall,  being  afraid  to  drop  down. 

Symptoms. — The  fore-arm  is  extended,  and  the  ulna  projects  back- 
wards ;  but  when  the  fore-arm  is  bent  and  brought  forward,  which 
is  easily  done,  the  deformity  disappears ;  the  limb,  however,  again 
becomes  extended,  and  the  deformity  returns,  when  the  force  employed 
to  bend  and  bring  forward  the  part  is  removed.  The  isolated  process 
is  felt  in  front  of  the  joint,  or  higher  up,  according  to  the  state  of 
contraction  of  the  brachialis  muscle  inserted  into  it. 

Treatment. — The  objects  to  be  aimed  at  by  treatment  are, — to  relax 
the  brachialis  auticus  muscle,  to  preserve  the  parts  at  rest,  and  to 
keep  the  isolated  fragment  as  much  as  possible  in  apposition  with  the 
part  from  which  it  has  been  detached.  These  objects  may  be  best 
attained,  by  keeping  the  fore-arm  very  much  bent,  and  applying 
angular  wooden  splints,  very  well  padded,  or  pasteboard  splints  moist- 
ened in  hot  water,  and  moulded  to  the  elbow. 

This  treatment  should  be  continued  for  about  a  month,  and  passive 
motion  should  then  be  employed ;  but  this  must  be  done  with  the 
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greatest  caution,  lest  the  ligamentous  substance,  which  re-unites  the 
parts,  should  become  lengthened  and  weakened. 

FRACTURES  OF  THE  HUMERUS. 

These  injuries,  according  to  Mr.  Lonsdale,  form  about  one-sixteenth 
of  all  fractures,  so  that  they  occur  less  frequently  than  the  correspond- 
ing injuries  of  some  of  the  other  bones.  Of  one  hundred  and  eighteen 
cases  of  fracture  of  the  humerus,  mentioned  by  Mr.  Lonsdale,  eighty- 
nine  were  of  the  shaft,  sixteen  of  the  condyles,  and  thirteen  of  the 
sui'gical  neck. 

That  the  description  of  the  different  fractures  of  this  bone  may 
be  more  distinct,  it  will  be  convenient  to  arrange  them  in  the  follow- 
ing classes  : — 1.  Transverse  fracture  of  both  condyles.  2.  Oblique 
fracture  of  either  condyle.  3.  Fracture  of  the  under  third  of  the 
shaft.  4.  Fracture  of  the  middle  of  the  humerus.  5.  Fracture  below 
the  insertions  of  the  three  muscles  into  the  margins  of  the  bicipital 
groove.  6.  Fracture  above  the  insertions  of  the  three  muscles  into 
the  margins  of  the  bicipital  groove,  or,  as  it  is  called,  fracture  of  the 
surgical  neck  of  the  humerus,  a  name  given  to  all  that  part  between 
the  insertions  of  these  three  muscles  and  the  tuberosities.  7.  Frac- 
ture of  the  anatomical  neck  of  the  bone. 

The  bone  may  be  broken  in  any  part  of  its  length,  but  all  its  frac- 
tures may  be  included  in  one  or  other  of  the  above-named  classes. 

1.  TRANSVERSE  FRACTURE  OF  BOTH  CONDYLES. 

Symptoms. — The  symptoms  of  this  fracture  are,  an  unnatural  pro- 
minence behind  the  joint ;  immediately  above  this,  an  unnatural  fossa 
or  depression  ;  and  preternatural  shortening  of  the  front  of  the  fore- 
arm. These  three  symptoms  are  common  to  this  fracture  and  dislo- 
cation backwards  of  the  radius  and  ulna  ;  but  there  is  in  fracture, 
the  following  sure  diagnostic  guide  ; — if  the  arm  be  fixed,  and  the  fore- 
arm be  drawn  in  the  line  of  displacement,  the  symptoms  disappear  ; 
but  they  return,  as  soon  as  the  extending  force  is  removed  ;  if  the 
arm  be  fixed,  and  the  fore-arm  pressed  br.  zk wards  and  forwards,  or 
if  it  be  rotated,  crepitation  may  be  perceived ;  and,  if  the  arm  be 
raised,  and  the  fore-arm  forcibly  depressed,  an  angular  deformity  will 
be  observed. 

Desault  and  others  mention  frequent  cases  of  this  fracture,  in  which 
the  condyles  were  not  only  broken  off  by  a  transverse  fracture  from 
the  rest  of  the  humerus,  but  also  separated  from  each  other  by  a 
vertical  fissure.  In  these  instances,  we  have  in  addition  to  the  before- 
named  symptoms,  a  still  greater  mobility  of  the  parts,  increased  de- 
formity, the  bulging  out  of  the  joint  laterally  augmented  by  pressing 
in  the  direction  of  the  longitudinal  fissure. 

Stale  of  the  fractured  portions. — In  simple  transverse  fracture,  the 
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condyles  are  drawn  backwards  ;  in  transverse  fracture  of  both  con- 
dyles with  a  longitudinal  fissure  between  them,  they  are  drawn  back- 
wards, and  very  slightly  separated  from  each  other.  In  this  latter 
case  the  humerus  is  separated  into  three  pieces. 


Fig.  51. 


From  Coopee. 


Treatment. — Bend  the  fore-arm  at  a  right  angle  to  the  arm,  draw 
it  forward  until  the  parts  be  brought  into  their  proper  places  and  into 
apposition,  and  preserve  them  in  this  condition  by  applying  a  few 
turns  of  a  roller  round  the  lower  part  of  the  arm  and  the  upper  part 
of  the  fore-arm,  and  by  employing  two  wooden  splints, — one,  straight, 
to  be  placed  in  front  of  the  humerus,  the  other  composed  of  two  parts 
at  a  right  angle  with  each  other,  the  upper  part  to  be  placed  behind 
the  humerus,  and  the  lower  part  below  the  fore-arm  ;  both  splints  to 
be  retained  by  buckle  bandages.  Evaporating  lotions  should  be  applied, 
and  the  extremity  kept  in  a  sling. 

Fig.  52. 


From  Coorr.n. 

The  above  is  the  treatment  recommended  by  Sir  Astley  Cooper ;  and 
it  should  be  continued  in  the  case  of  an  adult  for  about  a  month,  and 
in  that  of  a  younger  patient  for  nearly  tlnce  weeks,  after  which  time 
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passive  motion  should  be  tried,  that  the  joint  may  recover  its  power 
of  moving. 

I  have  treated  this  fracture  very  successfully  by  means  of  Weiss's 
splint,  which  is  a  most  convenient  apparatus  for  the  purpose,  inas- 
much as  it  admits  of  the  elbow  being  slightly  moved  when  that  is 
thought  to  be  judicious,  without  the  necessity  of  taking  off  the 
splint. 

Desault  has  recommended  two  angular  splints  with  joints,  and  some 
Italian  surgeons  apply  two  angular  splints,  the  one  before  and  the 
other  behind  the  joint.  If  the  condyles  be  separated,  care  must  be 
taken  to  keep  up  lateral  pressure. 

Although  in  some  instances  this  injury  is  so  seriously  complicated 
with  laceration  and  contusion  as  to  make  it  necessary  to  remove  the 
limb,  yet,  from  the  small  size  of  the  joint  and  the  accessible  situation 
of  all  the  parts  with  regard  to  surgical  treatment,  it  is — except  in 
cases  of  extreme  complication  and  disorganization — comparatively  safe 
in  its  results,  and  amputation  is  unnecessary. 

2.  OBLIQUE  FRACTURE  OF  EITHER  CONDYLE. 

Before  describing  this  fracture  of  the  condyles,  it  may  be  proper  to 
state,  that  modern  anatomists  have  named  the  articulatory  surfaces 
at  the  lower  part  of  the  humerus  the  trochlea,  and  condyle ;  the  former 
being  the  inner,  the  latter  the  outer  articulatory  surface  ;  whilst  the 
prominences  beyond,  or  the  eminences  of  attachment  for  the  muscles, 
are  named  the  epicondyle  and  the  epitrochlea.  The  old  nomenclature, 
however,  is  that  followed  by  surgeons,  namely,  external  and  internal 
condyle,  each  condyle  furnishing  an  articulatory  surface  and  an  emi- 
nence of  attachment  for  muscles. 

Fracture  of  either  condyle  may  be  either  slight,  as  when  the  emi- 
nence of  attachment  only  is  broken  off ;  or  extensive,  as  when  the 
articulatory  surface  is  detached. 

FRACTURE  OF  THE  INTERNAL  CONDYLE. 

Symptoms. — When  the  fracture  detaches  but  a  small  portion,  the 
symptoms  are  a  slight  unnatural  prominence,  with  crepitation  and 
mobility,  perceptible  on  grasping  the  part  and  bending  the  fore-arm 
backwards  and  forwards. 

When  the  fracture  is  extensive,  the  fore-arm  is  bent,  and  the  hand 
drawn  a  little  inwards,  and  inclined  to  pronation  j  when  the  fore-arm 
is  extended,  the  broken  condyle  projects  backwarks,  and  with  it  the 
ulna,  occasioning  the  appearance  of  dislocation  of  the  ulna,  which, 
however,  resumes  its  natural  position  when  the  fore-arm  ia  bent. 
Additional  symptoms  are,  mobility,  crepitus,  and  pain  on  grasping 
the  condyles  and  bending  and  extending  the  fore-arm  ;  and  slight  pro- 
jection forward  of  the  condyle  in  front  of  the  ulua,  if  it  be  very 
violently  extended. 


*uu  FRACTURES  OF  THE  HUMERUS. 

The  nature  of  the  displacement  must  be  evident  from  what  has 
been  already  stated. 

FRACTURE  OP  THE  EXTERNAL  CONDYLE. 

Symptoms.— When  the  fracture  is  slight,  the  symptoms  are.— some 
degree  of  swelling  about  the  external  condyle,  attended  with  pain  ; 
crepitation,  and  mobility  perceptible  on  grasping  the  condyles  and  per- 
forming pronation  and  supination  of  the  hand. 

"When  the  fracture  is  extensive,  in  addition  to  the  above  symptoms, 
the  condyle  is  a  little  drawn  backwards,  and  the  radius  with  it ; 
the  fore-arm  is  slightly  bent ;  and  the  hand  is  drawn  outwards  and 
inclined  to  supination. 

Treatment  of  Slight  and  Extensive  Fracture  of  each  Condyle. — 
1.  In  both  fractures  of  each  condyle,  preserve  the  fore-arm  at  a 
right  angle  with  the  arm.  2.  In  extensive  fracture  of  each  condyle, 
apply  a  few  turns  of  a  roller  round  the  joint,  and  then  a  wooden 
splint,  the  parts  of  which  ai-e  at  a  right  angle  with  each  other,  placing 
one  part  behind  the  humerus  and  the  other  below  the  fore-arm,  and 
retain  it  by  buckle  bandages.  3.  In  slight  fractures  of  each  condyle 
mould  pasteboard  splints  to  the  joint,  and  retain  them  by  a  few  turns 
of  a  roller  or  buckle  bandages.  4.  In  both  fractures  of  the  internal 
condyle  pronate  the  hand  and  bend  the  fingers.  5.  In  both  fractures 
of  the  external  condyle  supinate  the  hand  and  extend  the  fingers. 

3.    FRACTURE  OF    THE  UNDER    THIRD  OF    THE  SHAFT  OF  THE 

HUMERUS. 

Symptoms.  —  Fracture  in  this  situation  is  easily  detected  by 
inability  on  the  part  of  the  patient  to  raise  the  arm ;  by  unnatural 
mobility  at  a  part,  which  in  the  sound  state  is  inflexible  ;  by  angular 
deformity  on  taking  hold  of  the  upper  part  of  the  humerus,  and 
raising  the  arm  ;  and  by  crepitation  on  grasping  the  bone  above  and 
below  the  fracture,  and  moving  the  parts  on  each  other. 

Relation  of  the  fractured  portions. — In  this  situation  there  is  little 
or  no  tendency  to  displacement,  the  parts  above  and  below  the  fracture 
being  equally  embraced  by  the  triceps  behind  and  the  brachialis 
anticus  before.  In  fact,  there  is  no  tendency  to  displacement  back- 
wards, forwards,  or  to  either  side,  and  seldom  any  in  a  longitudinal 
direction,  unless  the  fracture  be  very  oblique,  when,  as  the  resistance 
offered  by  the  bone  to  the  contraction  of  the  muscles  is  removed, 
there  is  a  tendency  to  shortening  of  the  arm. 

Treatment.  —  This  fracture  is  treated  by  applying  two  wooden 
splints,  the  one  before,  the  other  behind  the  humerus,  and  retaining 
them  by  means  of  buckle  bandages,  at  the  same  time  keeping  the 
extremity  in  a  sling,  which  should  not  be  so  short  as  to  press  up  the 
elbow,  but  merely  to  support  the  weight  of  the  limb.     If  the  elbow 
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should  be  pressed  up  owing  to  the  shortness  of  the  sling,  and  if  the 
fracture  should  be  oblique,  the  pressing  of  the  fractured  parts  against 
each  other  may  cause  a  shortening  of  the  arm. 

4.  FRACTURE  OF  THE  MIDDLE  OF  THE  HUMERUS. 

Symptoms.— The  same  as  in  the  preceding  injury. 

Mature  of  Displacement.-The  displacement  is  rather  more  than  m 
the  fracture  of  the  under  third,  the  part  below  the  fracture  having  a 
tendency  to  be  drawn  a  little  outwards. 

Treatment.— The  same  as  in  the  preceding  injury,  except  that  the 
spliuts  should  be  appbled  to  the  outer  and  inner  sides  of  the  arm. 
Some  surgeons  employ  four  splints  in  this  fracture— one  to  the 
outside,  one  to  the  inside,  one  to  the  back,  and  one  to  the  front  of 
the  arm. 

5.    FRACTURE  BELOW  THE  INSERTIONS    OF   THE  THREE    MUSCLES  AND 
ABOVE  THE  INSERTION  OF  THE  DELTOID. 

Symptoms.— In  addition  to  the  symptoms  exhibited  by  the  two 
preceding  injuries  —  mobility  at  a  part  naturally  inflexible,  inability 
to  raise  the  extremity,  crepitation,  and  angular  deformity  on  raising 
the  upper  part  of  the  humerus — this  fracture  has  two  symptoms 
peculiar  to  itself,  namely,  an  unnatural  swelling  on  the  outside  of  the 
arm  below,  and  another  on  the  inner  side  above  the  fracture.  These 
swellings  are  explained  by  the  nature  of  the  displacement. 

Natwre  of  Displacement. — The  muscles  which  cause  displacement 
are  four,  namely,  three  inserted  into  the  margins  of  the  bicipital 
groove,  the  pectoralis  major,  latissimus  dorsi,  and  teres  major,  which 
draw  the  upper  part  inwards,  and  the  deltoid  inserted  below  the 
fracture,  which  draws  the  lower  part  outwards,  and,  if  the  fracture  be 
oblique,  upwards  : — in  this  case  there  will  be  slight  shortening  of  the 
fore-arm  in  addition  to  the  other  symptoms. 

Treatment. — The  first  object  of  treatment  is  to  obtain  coaptation, 
which  is  easily  effected  by  extension  and  counter-extension  ;  then  to 
preserve  the  extremity  in  the  proper  attitude,  that  is,  with  the  arm 
by  the  side  and  the  fore-arm  at  a  right  angle  with  the  arm ;  and  to 
keep  the  parts  at  rest  and  in  apposition.  Desault's  apparatus  for 
preserving  the  extremity  at  rest  in  the  proper  attitude,  and  main- 
taining apposition,  consists  of  two  long  rollers — a  wedge-shaped  pad 
which  will  extend  the  whole  length  of  the  arm, — three  splints,  two 
of  which  should  be  the  length  of  the  humerus,  the  third  shorter,  and 
a  sling,  not  too  short,  otherwise  it  will,  especially  if  the  fracture  be 
oblique,  produce  displacement  of  the  fractured  portions  by  raising  the 
elbow  and  fore-arm  too  high. 

A  simple  and  successful  mode  of  treatment  is,  after  obtaining  coap- 
tation and  placing  tho  extremity  in  the  proper  position,  to  apply  four 
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splints,  one  to  the  inner  side,  one  to  the  outer  ;  one  to  the  front  and 
one  to  the  back  of  the  arm  ;  and  to  retain  them  by  means  of  buckle 
bandages  ;  then,  after  placing  between  the  arm  and  chest  a  pyramidal 
pad  with  its  base  upwards,  to  bandage  the  arm  and  chest  together, 
being  careful  to  make  the  bandage  loose  above  and  tight  below  the 
fracture  ;  and,  lastly,  to  support  the  fore-arm.  by  a  sling,  which  must 
not  be  too  short,  for  the  reasons  before  stated. 


Fig.  53. 


6.  FRACTURE  ABOVE  THE  INSERTIONS  OF  THE  THREE  MUSCLES  INTO 
THE  BICIPITAL  GROOVE,  AND  BELOW  THE  TUBERO- 
SITIES ;  OR,  AS  IT  IS  OFTEN  CALLED,  FRACTURE  OF 
THE  SURGICAL  NECK. 

fit*' 

Symptoms. — The  symptoms  differ  from  those  of 
^e  ^as^  described  in j ury  only  in  this,  that  the  un- 
natural swelling  on  the  outside  of  the  arm  is  above 
the  fracture,  and  that  on  the  inner  side  below  it. 

Nature  of  Displacement. — This  is  the  very  oppo- 
site of  what  is  observed  in  the  former  injury  ;  the 
part  above  the  fracture  is  drawn  outwards  by  the 
three  muscles  inserted  into  the  greater  tuberosity, 
namely,  the  supra  spinatus,  the  infra  spinatus,  and 
the  teres  minor ;  and  the  part  below  is  drawn  in- 
wards by  the  three  muscles  inserted  into  the  bor- 
ders of  the  bicipital  groove,  namely,  the  pectoralis 
major,  the  latissimus  dorsi,  and  the  teres  major. 

Treatment. — The  treatment  differs  from  that  of 
the  former  fracture  in  only  two  respects  : — the  apex 
of  the  pyramidal  pad  should  be  upwards  ;  and  the 
roller  which  is  put  round  the  arm  and  chest  to  ban- 
dage them  together,  should  be  applied  loosely  below 
the  fracture,  that  the  lower  fragment  may  not  be 
drawn  inwards,  and  very  firmly  above,  to  prevent 
the  upper  fragment  from  being  drawn  outwards. 


From  Coopek. 


7.    FRACTURE    OF    THE    ANATOMICAL    NECK,  OR  BETWEEN   THE  BALL 

AND  TUBEROSITIES. 

The  possibility  of  fracture  in  this  situation  is  no  longer  a  matter 
of  doubt.  Bichat  saw,  in  the  possession  of  Larbard,  the  humerus  of 
a  young  man,  seventeen  years  of  ago,  the  ball  of  which  was  broken 
off  from  the  rest  of  the  bone.  Delpech  records  an  instance  proved 
by  dissection.  Professor  Samuel  Cooper  refers  to  the  case  of  a  boy 
shown  to  him  with  a  fracture  of  the  neck,  and  Sir  Astley  Cooper's 
work  contains  several  interesting  cases.  I  have  in  my  museum  an 
interesting  specimen  of  this  comparatively  rare  fracture. 

The  injury  is  almost  always  caused  by  direct  violence.    It  is  most 
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United  fracture  of  anato- 
mical neck  of  Humerus.  From 
a  preparation  in  my  museum. 


frequently  met  with  in  youth,  sometimes  in  old  age,  but  very  rarely 
in  the  middle  period  of  life.     Sir  Astley  Cooper's  work  contains  the 
description  of  a  case  in  an  old  person,  in  which 
the  existence  of  the  fracture  was  proved  by  Fig.  54. 

dissection. 

Symptoms.  —  Acute  pain  is  experienced, 
and  sometimes  at  the  moment  of  the  accident 
a  sound  is  heard  as  of  something  breaking. 
There  is  sudden  inability  to  move  the  limb, 
which  lies  powerless  by  the  side,  though  it 
yields  in  the  freest  manner  to  any  motion 
communicated  to  it.  When  the  limb  is 
moved,  crepitation  is  generally  very  percep- 
tible, but  every  movement  creates  great  pain. 
On  examining  the  shoulder  near  the  outer 
part  of  the  coracoid  process,  a  projection  of 
bone  is  usually  felt,  which  disappears  on  ex- 
tending the  arm,  but  returns  when  the 
extending  force  is  renewed ;  and  imme- 
diately below  the  acromion  process  it  is 
observed  that  there  is  no  vacuity,  in  con- 
sequence of  the  ball  remaining  in  the  glenoid 

cavity.  This  is  a  diagnostic  symptom  between  fracture  of  the  neck  of  the 
humerus  and  dislocation  of  the  shoulder.  There  may  be  a  flatness  of 
the  arm  on  the  outer  side  farther  down,  occasioned  by  the  drawing  in 
of  a  part  of  the  deltoid  by  the  upper  extremity  of  the  portion  of 
bone  below  the  fracture.  If  there  be  not  veiy  great  swelling,  it  may 
be  possible  to  feel  the  ball  motionless  in  rotating  the  arm. 

Nature  of  Displacement. — The  ball  remains  in  the  glenoid  cavity, 
and  the  shaft  is  drawn  forwards  and  upwards  to  the  front  and  outer 
side  of  the  coracoid  process. 

Treatment. — On  this  siibject  Sir  Astley  Cooper  says,  "  The  best 
mode  of  treating  these  accidents  consists,  in  the  young,  in  applying  a 
splint  on  the  fore  and  back  part  of  the  arm,  binding  it  on  by  a  roller, 
placing  a  pad  in  the  axilla,  and  using  a  clavicular  bandage,  supporting 
the  hand,  but  not  the  elbow,  in  a  sling,  since,  if  the  elbow  be  raised, 
the  broken  end  of  the  bone  is  pressed  forwards.  In  old  persons  the 
injury  is  more  severe,  and  the  force  producing  it  is  violent ;  it  there- 
fore becomes  necessary  to  reduce  inflammation,  and  to  apply  leeches 
and  evaporating  lotions,  to  observe  perfect  rest  at  first,  and  after  some 
time  the  same  treatment  as  to  bandages  may  be  pursued  as  in  the 
young.  In  both  the  old  and  the  young,  passive  motion  is  to  be  em- 
ployed so  soon  as  the  union  is  effected,  which  in  youth  is  in  a  mouth, 
but  it  requires  from  two  months  to  twenty  weeks  in  old  age.  In  all 
fractures  about  the  upper  part  of  the  arm  and  shoulder,  it  is  judicious 
to  support  the  vessels  of  the  hand  and  fore-arm  by  a  bandage.  If 
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this  precaution  be  neglected,  the  pressure  on  the  axillary  and  cephalic 
veins  will  be  apt  to  produce  engorgement  of  the  more  distant  parts, 
for  the  removal  of  which  it  is  sometimes  necessary  to  take  off  for  a 
time  all  retentive  apparatus,  and  to  confine  the  patient  to  the  recum- 
bent posture." 

FEACTUEE  OF  THE  SCAPULA. 

The  comparative  frequency  of  fractures  of  the  scapula  is  thus 
stated  by  Mr.  Lonsdale.  Out  of  one  thousand  nine  hundred  and 
one  cases  of  fractures  generally,  eighteen  were  of  the  scapula,  and  of 
these  eight  were  of  the  acromion  process,  eight  of  the  body,  and  two 
of  the  cervix. 

Fractures  of  the  scapula  may  be  divided  into  five  classes  : — fractures 
of  the  acromion  process — of  the  inferior  angle — of  the  body — of  the 
coracoid  process — and  of  the  cervix. 

The  first  two  classes  are  of  most  frequent  occurrence.  The  body 
of  the  bone  from  its  depth,  covered  position,  and  mobility,  is  by  no 
means  very  liable  to  fracture,  and  the  coracoid  process  and  cervix  are 
very  seldom  broken  ;  hence  Boyer  remarks,  they  generally  require 
great  violence  to  break  them,  and  then  the  contusion  of  the  soft  parts 
is  a  worse  injury  than  the  fracture ;  for  example,  he  has  seen  the 
coracoid  process  broken  by  the  blow  of  the  pole  of  a  carriage,  and  the 
patient  lose  his  life  by  the  violence  inflicted  on  the  soft  parts  about 
the  shoulder. 

FEACTUEE  OF  THE  ACEOMION. 

Symptoms. — The  patient  feels  as  if  the  shoulder  were  falling  down, 
complains  of  a  great  sense  of  weight,  and  has  little  power  to  raise  the 

arm.    On  tracing  the  spine  from  its 
55,  base  to  the  acromion  process,  it  is  ob- 

served that  the  part  between  the  frac- 
ture and  the  clavicle  is  depressed,  from 
being  drawn  down  by  the  weight  of 
the  extremity,  and  the  contraction  of 
the  deltoid  muscle.  The  roundness  of 
the  shoulder  is  lost ;  the  ball  of  the 
humerus  falls  as  far  down  into  the 
axilla  as  the  capsular  ligament  will  per- 
mit ;  and  the  measurement  from  the 
sterna]  end  of  the  clavicle  to  the  extre- 
mity of  the  injured  shoulder,  compared 
with  the  sound  side,  will  be  found  to 
be  diminished.  On  placing  one  hand 
over  the  acromion,  and  pressing  up 
and '  rotating  the  humerus  with  the 
other,  crepitation  will  be  perceptible,    When  the  humerus  is  raised, 
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the  deformity  of  the  shoulder  disappears ;  but  it  returns  when  the 
arm  is  allowed  to  fall  down. 

Nature  of  Displacement.— The  scapula  and  the  remaining  portion 
of  the  acromion  are  drawn  upwards  and  a  little  backwards  by  the 
trapezius  and  levator  scapulae  ;  while  the  fractured  part  is  drawn 
downwards  and  a  little  forwards  by  the  weight  of  the  extremity  and 
the  deltoid  muscle. 

Treatment. — The  objects  to  be  attained  in  this  case  are, — 
First.  To  raise  the  broken  fragment,  and  keep  it  in  its  proper 
position.  This  can  best  be  done  by  raising  the  elbow,  and  keeping 
it  raised  by  a  short  sling;  the  ball  of  the  humerus  is  thus  pressed  up, 
and  made  to  act  as  a  splint  in  keeping  the  fractured  parts  in  apposi- 
tion. 

Secondly.  To  relax  the  deltoid  muscle.  This  is  best  effected  by 
placing  a  cushion  between  the  elbow  and  the  side. 

Thirdly.  To  keep  the  arm  at  rest  in  rather  a  backward  position. 
This  is  easily  done  by  bandaging  it  to  the  chest  with  a  roller. 

Fourthly.  To  exert  some  pressure  over  the  acromion,  by  which  close 
coaptation  may  be  secured;  and  this  may  be  effected  by  a  few  turns  of 
the  roller  with  which  the  arm  is  bandaged  to  the  chest. 

It  is  quite  possible  to  treat  this  fracture  in  a  satisfactory  manner 
by  means  of  a  cushion  and  a  single  roller,  the  latter  being  applied  so 
as  to  bandage  the  arm  to  the  chest,  to  raise  the  elbow,  and  also  to 
exert  pressure  over  the  acromion.  Mr.  Liston  proposes  the  same 
simple  apparatus  as  he  recommends  in  fracture  of  the  clavicle,  which 
shall  be  described  in  treating  of  the  fractures  of  that  bone. 

FRACTURE  OF  THE  INFERIOR  ANGLE. 

Symptoms. — In  this  injury  the  detached  angle  can  for  the  most 
part  be  felt  to  be  too  far  forwards ;  but  the  most  diagnostic  mark 
is,  that  it  remains  stationary,  if  motion  be  communicated  to  the 
scapula ;  or,  if  the  angle  be  moved,  the  scapula  is  unaffected  by  that 
motion. 

Nature  of  Displacement. — The  body  of  the  scapula  remains  in  its 
natural  situation,  aud  the  inferior  angle  is  drawn  forward, — a  dis- 
placement caused,  if  the  fracture  be  very  near  the  angle,  by  the  fibres 
of  the  serratus  magnus ;  and  if  it  be  higher  up,  by  the  same  fibres  and 
the  teres  major  and  latissimus  dorsi  muscles. 

Treatment. — The  angle  is  too  small  to  be  easily  kept  back,  and 
coaptation  is  attempted  by  bringing  the  scapula  forwards  and  down- 
wards, and  by  keeping  it  in  that  position.  The  arm  is  pressed 
downwards,  forwards,  and  inwards,  and  in  that  situation  bandaged  to 
the  chest,  while  by  means  of  the  roller  by  which  the  arm  is  secured, 
and  one  compress  behind  the  body  of  the  scapula  for  pressing  it 
forwards,  and  another  before  the  angle  for  keeping  it  backwards,  the 
parts  are  maintained  in  apposition  and  at  rest. 
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FRACTURE  OF  THE  BODY  OF  THE  SCAPULA. 

The  fractures  in  this  situation  may  be  either  transverse  or  longi- 
tudinal •  the  latter,  which  is  the 
less  frequent,  can  generally  be 
distinguished  by  crepitus,  to 
which  will  be  added,  in  trans- 
verse fractures,  an  irregularity  of 
the  posterior  costa  of  the  bone. 

There  is  little  tendency  to  dis- 
placement, because  all  the  parts 
surrounding  the  fracture  are  em- 
braced by  muscles,  both  on  the 
outer  and  inner  aspects  of  the 
bone  ;  and  all  that  is  necessary 
in  the  way  of  treatment  is  to 
keep  the  arm  in  a  sling,  and  the 
scapula  forward  by  a  few  turns  of 
a  roller  round  the  chest.  If  the 
fracture  be  completely  transverse, 
then  the  under  parts  will  be 
drawn  forwards,  and  the  same 
treatment  will  be  required  as  for 
fracture  of  the  angle. 


Union  of  fracture  of  body  of  Scapula, 
a  preparation  in  my  museum. 
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FRACTURE  OF  THE  CORACOID  PROCESS. 

The  distinctive  characters  of  this  injury  are, — pain,  which  is  in- 
creased by  stretching  back  the  arm,  or  by  any  voluntary  effort  to 
raise  it ;  and  mobility  of  the  coracoid  process  when  the  scapula  is 
rendered  immovable.  This  unnatural  mobility  is  very  perceptible 
on  fixing  the  scapula,  and  moving  the  arm  backwards  and  forwards. 
When  the  arm  hangs  by  the  side,  the  apex  of  the  coracoid  process  can 
be  felt  lower  than  on  the  sotind  side.  The  fracture  is  easily  dis- 
coverable. 

Nature  of  Displacement. — The  scapula  remains  in  its  natural  posi- 
tion, but  the  coracoid  process  is  drawn  downwards  by  the  coraco- 
braclualis,  and  biceps  muscles,  and  downwards  and  inwards  by  the 
pectoralis  minor. 

Treatment. — The  great  object  is  to  relax  the  coraco-brachialis, 
biceps,  and  pectoralis  minor  muscle,  so  as  not  to  keep  up  the  dis- 
placement. For  this  purpose  the  fore-arm  should  be  bent  on  the  arm, 
and  the  arm  placed  across  the  chest,  and  the  scapula  pressed  down- 
wards and  forwards  J  the  parts  being  maintained  in  that  position  by 
bandages.  Gentle  compression  with  a  pad  placed  below  the  coracoid 
process  is  also  useful  for  keeping  the  fragment  in  a  proper  position. 
Another  important  part  of  treatment  is  to  keep  the  patient  for  some 
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time  in  bed,  with  the  shoulders  bent  downwards  and  forwards  by 
means  of  pillows. 

There  seems  to  be  no  reasonable  prospect  of  osseous  reunion.  The 
new  connexion  is  formed  by  a  ligamentous  substance. 

FRACTURE  OF  THE  NECK  OF  THE  SCAPULA. 

By  this  injury  is  not  to  be  understood  fracture  of  the  anatomical 
neck  of  the  scapula,  which  is  situated  beyond  the  glenoid  cavity,  and 
before  the  coracoid  process,  but  fracture  of  what  has  been  called  the 
surgical  neck ;  that  is,  the  narrow  part  of  the  bone,  into  the  forma- 
tion of  a  part  of  which  the  semilunar  notch  enters,  and  which  is 
behind  the  root  of  the  coracoid  process. 

In  this  fracture  the  glenoid  cavity  and  the  coracoid  process  are 
both  broken  off  from  the  rest  of  the  bone. 

This  is,  comparatively,  a  very  rare  injury;  so  that  some  excellent 
authorities  have  doubted  the  possibility  of  its  taking  place  as  the 
result  of  direct  violence;  but  its  occurrence  has  now  been  proved  by 
dissection.  I  have  seen  three  examples  of  this  fracture.  One  was 
in  a  woman  upwards  of  forty-five  years  of  age;  another,  in  a  man 
upwards  of  fifty;  and  a  third,  in  a  lad  of  sixteen.  They  were  all 
caused  by  falls  on  the  upper  and  back  part  of  the  shoulder.  That  in 
the  case  of  the  lad  happened  in  consequence  of  falling  over  a  steep 
embankment.  The  symptoms  were  exceedingly  well  marked,  and  all 
the  patients  became  perfectly  well  :  but  in  the  case  of  the  female  this 
did  not  take  place  until  the  lapse  of  four  months. 

Symptoms. — The  signs  of  this  injury  are — flattening  and  falling 
down  of  the  shoulder ;  an  unnatural 
depression  under  the  acromion,  and  an 
unnatural  tumour  in  the  axilla  caused 
by  the  head  of  the  humerus ;  symp- 
toms which  can  all  be  made  to  disap- 
pear, by  pressing  up  the  arm,  but  which 
return  as  soon  as  the  support  to  the 
arm  is  removed.  The  same  appear- 
ances are  presented  in  dislocation  down- 
wards of  the  humerus  ;  but  the  frac- 
ture is  easily  distinguished  by  observing 
with  what  facility  the  arm  can  be 
raised,  and  the  symptoms  made  to 
disappear,  and  how  immediately  they 
return  when  the  arm  is  left  to  itself. 
Besides  these  peculiarities,  which  are 
not  found  in  dislocation,  there  is 
another  symptom  which  clearly  indicates  fracture,  namely,  crepita- 
tion. Sir  Astley  Cooper  remarks,  that  the  best  method  of  discovering 
the  crepitus  is,  for  the  surgeon's  hand  to  be  placed  on  the  top 
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of  the  shoulder,  and  the  poiut  of  the  fore-finger  rested  on  the 
coracoid  process;  the  arm  being  then  rotated,  the  crepitus  is 
directly  perceived,  because  the  coracoid  process  being  attached  to 
the  glenoid  cavity,  and  being  broken  off  with  it,  though  it  remains 
itself  uninjured,  the  crepitus  is  communicated  through  the  medium 
of  that  process. 

Nature  of  Displacement.- -The  body  of  the  bone  remains  in  its 
natural  position,  and  the  broken  fragment  is  drawn  downwards  and 
inwards  by  the  weight  of  the  extremity. 

Treatment. — In  the  treatment 


Fig.  58. 


of  this  fracture,  three  things  are 
to  be  done  ;  first,  the  head  of  the 
humerus  is  to  be  kept  outwards ; 
secondly,  the  glenoid  cavity  and 
the  neck  of  the  scapula  are  to 
be  raised  by  elevating  the  hu- 
merus ;  and  thirdly,  the  parts  are 
to  be  kept  at  rest.  The  appli- 
ances necessary  for  these  purposes 
are, — a  pad  in  the  axilla  for  keep- 
ing out  the  head  of  the  humerus ; 
a  short  sling  for  maintaining  the 
arm  in  a  raised  position  ;  and  a 
roller  to  preserve  the  parts  at 
rest  by  bandaging  the  arm  to  the 
chest. 

In  the  adult,  the  time  required 
for  recovery  from  this  accident 
is  about  three  months. 


FRACTURE  OF  THE  CLAVICLE. 

The  clavicle  being  unprotected  by  soft  parts,  and  unsupported  in  its 
middle,  being  of  considerable  length  in  comparison  with  its  thickness, 
and  from  its  position  between  the  scapula  and  sternum  having  to  sustain 
any  shock  received  on  the  shoulder,  or  on  the  glenoid  cavity  of  the 
scapula — as  when  a  person  falls  on  the  hand  with  the  arm  extended — 
is  very  liable  to  fracture.  According  to  Mr.  Lonsdale,  of  all  frac- 
tures that  occur  in  the  vicinity  of  the  Middlesex  Hospital,  one-seventh 
are  fractures  of  the  clavicle. 

Causes. — This  fracture  may  be  occasioned  by  direct  violence,  as  by 
a  blow;  or  by  striking  against  a  hard  substance  in  a  fall ;  or  by  in- 
direct violence,  or  counter-stroke,  as  by  a  fall  on  the  point  of  the 
shoulder,  when  the  clavicle  has  to  sustain  the  force  of  the  shock,  or 
by  a  fall  on  the  elbow  or  hand,  when  the  extremity  is  extended. 

Situation  of  Fracture. — The  fracture,  if  caused  by  directly  concen- 
trated force,  may  be  at  any  part  of  the  bone  to  which  the  force  is 
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applied  ;  but  it  may  be  stated  as  a  general  rule,  that  fractures  take 
place  most  frequently  in  the  middle  of  the  bone,  and  in  the  scapular 
more  frequently  than  in  the  sternal  extremity. 

For  facilitating  the  description  of  fractures  of  the  clavicle,  it  will 
be  convenient  to  divide  them  into  those  on  the  scapular  and  those 
on  the  sternal  side  of  the  attachment  of  the  coraco-clavicular  ligaments 
to  the  outer  tubercle  of  the  bone. 

FRACTURE  ON  THE  SCAPULAR  SIDE  OF  THE  CORACO-CLAVICULAR 

LIGAMENTS. 

Syinirtoms. — On  very  careful  examination  it  will  generally  be  found, 
that  the  part  of  the  bone  on  the  outer  side  of  the  fracture  is  drawn 
very  slightly  downwards.  This  symptom,  never  very  perceptible  in 
this  fracture,  can  sometimes  scarcely  be  discovered ;  but  it  will  be 
made  more  obvious  by  pulling  clown  the  arm,  and  on  pressing  the  arm 
upwards  the  fragment  will  be  replaced,  so  as  to  be  on  a  line  with  the 
rest  of  the  clavicle.  On  placing  one  hand  over  the  fracture,  and  with 
the  other  alternately  elevating  and  depressing  the  shoulder,  crepitus 
will  be  perceived.  Sometimes  the  parts  remain  so  neaiTy  in  their  natural 
position,  that  the  usual  motions  of  the  arm  can  still  be  performed. 

Nature  of  Displacement. — There  is  very  little  displacement,  the 
part  on  the  outer  side  of  the  fracture  being  retained  in  its  position  by 
its  attachment  to  the  acromion  process  by  the  acromio-clavictilar  liga- 
ments, and  the  part  on  the  inner  side  by  the  coraco-clavicular  liga- 
ments. This  connexion  of  the  parts  on  each  side  of  the  fracture  with 
the  processes  of  the  scapula  prevents  any  further  displacement  than  a 
veiy  slight  depression  of  the  outer  fragment,  occasioned  by  the  weight 
of  the  extremity. 

Treatment. — If  there  be  no  displacement,  all  that  is  necessary  in 
the  way  of  treatment  is,  to  preserve  the  parts  at  rest  by  keeping 
the  extremity  supported  by  a  sling,  and  the  arm  bandaged  to  the 
side.  If  there  be  displacement,  the  same  treatment  will  answer,  as  for 
the  fracture  next  to  be  described,  excepting  that  the  pad  in  the  axilla 
should  be  very  small,  the  fragment  not  having  the  same  tendency,  as 
in  the  next  case,  to  fall  towards  the  chest. 

FRACTURE  ON  THE  STERNAL  SIDE  OF   THE  CORACO-CLAVICULAR 

LIGAMENTS. 

Symptoms.— The  broken  clavicle  being  no  longer  able  to  sustain  the 
weight  of  the  extremity,  or  to  keep  off  the  scapula  from  the  chest,  the 
arm  falls  down,  drawing  with  it  the  part  on  the  scapular  side  of  the 
fracture,  and  thus  occasions  an  unnatural  depression,  which,  together 
with  the  prominence  caused  by  the  sternal  end  remaining  in  its 
natural  situation,  clearly  points  out  the  nature  of  the  injury.  The 
scapula  being  no  longer  kept  back  by  the  broken  clavicle,  the  shoulder 
and  arm  fall  inwards  and  forwards,  rendering  the  distance  between 
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the  sternal  end  of  the  clavicle  and  the  apex  of  the  shoulder  less  on 
the  affected  than  on  the  sound  side,  and  the  arm  is  drawn  forward 
towards  the  breast.  By  pressing  the  head  of  the  humerus  very 
forcibly  upwards  and  outwards,  the  symptoms  may  bo  made  to  dis- 
appear, but  they  immediately  return  when  the  force  is  removed. 
The  patient  inclines  the  head  and  neck  to  the  shoulder,  and  takes  off 
the  weight  from,  the  broken  clavicle  when  standing,  by  supporting  the 
elbow  with  the  opposite  hand  ;  and  when  sitting,  by  resting  the  elbow 
on  the  knee.  He  is  unable  to  raise  the  hand  to  his  head,  in  conse- 
quence of  the  humerus  no  longer  having  a  fixed  point  of  support. 
There  is  swelling  from  extravasated  blood  over  the  bone,  and  crepita- 
tion may  be  perceived  by  raising  the  arm  and  carrying  it  backwards, 
so  as  to  bring  the  fractured  surfaces  in  contact ;  but  attempts  to  dis- 
cover this  symptom  occasion  great  pain. 

Nature  of  Displacement. — The  part  on  the  sternal  side  of  the 
fracture,  though  it  appears  to  be  drawn  upwards  from  the  falling 
down  of  the  remaining  portion,  is  in  its  natural  situation,  being  retained 
there  by  the  power  of  the  sternocleido-mastoideus  muscle  above,  and 
of  the  costo-clavicular  ligament,  and  pectoralis  major  muscle  below. 
The  scapular  portion  is  displaced  in  three  directions,  namely,  down- 
wards, inwards,  and  forwards ;  downwards,  chiefly  by  the  weight  of 
the  extremity,  assisted,  perhaps,  by  the  contraction  of  the  deltoid, — 
and  inwards  and  forwards  by  the  pectorales  muscles,  the  broken 
clavicle  being  no  longer  able  to  keep  the  shoulder  outwards  and  back- 
wards. The  scapular  part  of  the  clavicle  is  thus  drawn  under  the 
sternal  portion,  so  that  the  one  part  rests  upon  the  other. 

Treatment. — The  parts  are  to  be  brought  on  a  level  with  each  other, 
and  the  fractured  ends  into  apposition,  and  to  be  preserved  in  this 
situation.  To  effect  this  the  outer  portion  of  the  bone  must  be  raised 
upwards,  and  also  drawn  outwards  and  backwards ;  which  may  be 
done  by  pressing  the  humerus  very  forcibly  upwards,  and  keeping  it 
raised  by  a  short  sling  ;  and  then  placing  a  thick  pad  beneath  the 
axilla,  drawing  the  arm  backwards  and  bandaging  the  elbow  firmly  to 
the  trunk.  The  pad  acts  as  a  fulcrum,  the  humerus  as  a  lever,  and 
the  bandage  as  the  power  ;  and  thus  the  upper  part  of  the  humerus, 
and  with  it  the  scapula  and  the  outer  portion  of  the  clavicle,  are 
drawn  outwards  and  backwards. 

In  the  treatment  of  this  fracture  many  different  kinds  of  appliances 
have  been  used.  At  one  time  it  was  the  practice  of  many,  when  the 
shoulders  had  been  drawn  back  and  were  held  fixed  in  that  position, 
to  place  one  end  of  a  roller  in  the  axilla  of  the  injured  arm,  then  to 
apply  the  roller  obliquely  across  the  back  over  the  shoulder  of  the 
opposite  side,  and  afterwards  to  wind  it  through  the  axilla  of  that 
side,  and  from  that  obliquely  upwards  over  the  shoulder  of  the 
affected  side,  and  having  made  this  figurc-of-8  turn  secure,  to  make 
several  other  turns  successively  in  the  same  manner.  The  shoulder 
having  been  thus  bandaged  back,  the  arm  was  placed  in  a  sling.  This 
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is  what  was  called  the  treatment  by  the  figure-of-8  bandage.  One  ob- 
jection to  this  treatment  is,  that  the  roller  is  apt  to  become  roped,  and 
o  excoriate  the  edges  of  the  axilla.  To  remedy  this  ^convemence 
Brasdor  suggested,  as  an  improvement,  the  bandage  which  beais  Ins 
name.  It  consists  of  a  back-piece  of  stent  leather,  softly  cushioned, 
with  two  well-padded  straps  attached  to  the  sides,  and  a  belt  running 
along  its  lower  margin  to  surround  the  waist,  and  to  fix  the  bandage 
in  its  proper  position.  One  of  the  straps  is  passed  under  each 
and  returns  over  the  shoulder  to  be  buckled  to  the  upper  part  of  the 
back-piece  :  the  back-piece  is  divided  down  the  middle,  and  the  two. 
portions  are  connected  by  a  lace,  in  order  that  they  may  fit  persons  ot 
various  sizes. 

Fig.  59. 


This  figure  shows  Brasdor's  bandage  for  f  racture  and  dislocations  of  the  clavicle. — From  Coopbh. 

The  object  of  this  appliance  is  to  draw  back  the  shoulder ;  but 
this  alone  is  insufficient.  In  treatment  of  fracture  of  the  clavicle, 
three  things  are  requisite  : — to  elevate  the  shoulder,  to  carry  it  out 
from  the  chest,  and  to  tlirow  it  backwards  so  as  to  produce  extension 
of  the  clavicle,  and  bring  its  overlapping  ends  into  contact.  With 
these  views,  and  to  effect  these  purposes,  Desault  constructed  his 
bandage,  which  consisted  of  two  single-headed  rollers,  each  nine  yards 
in  length,  and  a  wedge-shaped  pad  for  the  axilla.  The  pad  is  placed 
in  the  axilla,  and  retained  by  two  ribands  attached  to  it,  which  are 
tied  over  the  opposite  shoulder  ;  the  elbow  is  brought  forward,  lifted 
up,  and  pressed  inwards  against  the  chest,  thus  making  the  humerus 
act  as  a  lever  upon  the  pad  in  the  axilla,  for  the  purpose  of  extending 
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the  fractured  clavicle.  The  arm  being  supported  in  this  position 
with  the  elbow  bent  at  a  right  angle,  one  of  the  rollers  is  carried 
round  the  chest  and  upper  arm,  being  drawn  more  tightly  as  it  ap- 
proaches the  elbow ;  a  compress,  dipped  in  camphorated  spirits,  is 
next  laid  upon  the  fractured  bone,  and  the  second  roller,  commencing 
in  the  opposite  axilla,  is  carried  across  the  chest,  and  over  the  com- 
press and  shoulder ;  then,  passing  down  behind  the  arm  and  under 
the  elbow,  it  is  again  taken  across  the  chest,  and  over  the  sound 
shoulder  to  the  axilla,  where  it  commenced  ;  and  the  same  course  is 
repeated  till  the  roller  terminates.  The  tui'ns  are  secured  by  pins  or 
stitches,  and  the  hand  is  supported  by  a  sling. 

Brunninghausen  recommended  for  the  treatment  of  this  fracture,  a 
leather  strap,  put  on  like  the  figure-of-8  bandage,  with  two  pads  fixed 
upon  it,  to  prevent  excoriation  of  the  axilla. 

Of  these  four  plans  of  treatment,  the  first  two,  together  with 
Brunninghausen' s,  act  on  the  same  principle,  namely,  that  of  keeping 
back  the  shoulder  ;  but  they  leave  unfulfilled  the  other  indications, 
which  are  no  less  important.  They  are  also  liable  to  the  following 
objection  : — if  any  of  the  three  different  appliances  be  drawn  tight  to 
fix  the  shoulder,  the  shoulder  will  be  drawn  towards  the  chest,  and, 
in  consequence,  the  fractured  parts  will  not  be  in  apposition.  On  the 
other  hand,  the  method  of  treatment  recommended  by  Desault  is 
scientific  and  excellent ;  but,  as  his  manner  of  bandaging  is  rather 
complicated,  and  in  the  case  of  females  very  inconvenient,  it  has 
never  been  very  generally  adopted  in  this  country. 

The  following  plan  of  treatment,  recommended  by  my  late  friend 
Mr.  Liston,  is  simple,  judicious,  and  unobjectionable.  "When  the 
patient  is  seen  immediately  after  the  accident,  the  bones  are  without 
delay,  and  before  inflammatory  swelling  has  come  on,  to  be  placed  in 
apposition  and  retained.  No  complicated  apparatus  is  required.  A 
pad,  firm,  though  of  soft  material,  and  large  enough  to  fill  the  arm- 
pit completely,  is  rolled  in  a  shawl,  and  placed  in  the  axilla ;  it  is  re- 
tained by  tying  the  shawl  over  the  opposite  shoulder,  a  soft  pad  being 
interposed  between  the  knot  and  the  skin  to  prevent  excoriation,  and 
is  further  secured  by  tying  the  ends  under  the  axilla  of  the  uninjured 
extremity,  which  should  also  be  protected  by  a  small  cushion. 

"  A  few  turns  of  a  roller,  or  a  handkerchief,  are  placed  round  the 
arm  and  chest,  so  as  to  secure  and  fix  the  limb,  and  the  retentive 
apparatus  is  completed.  The  shoulder  is  thus  raised,  and  removed 
from  its  unnatural  position,  and  the  fractured  extremities  of  the 
clavicle,  previously  placed  in  accurate  contact,  are  prevented  from 
being  again  displaced.  The  elbow  and  the  fore-arm  should  be  sup- 
ported by  a  sling,  otherwise  the  unsupported  weight  of  the  limb 
dragging  on  the  shoulder  will  cause  considerable  pain,  and  subsequent 
displacement  will  be  apt  to  occur.  The  apparatus  should  be  looked  to 
occasionally,  adjusted,  and  tightened  ;  and  the  cushions  should  bo 
replaced  by  fresh  ones,  to  prevent  excoriation  and  uneasiness.  The 
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bone  will  be  found  to  be  quite  smooth,  to  remain  of  its  proper  length, 
to  unite  generally  within  twenty  days,  and  that  without  any  unseemly 
exuberance  of  callus.  No  compress  or  splinters  need  be  applied  over 
the  bone ;  no  evaporating  lotions  are  necessary." 

FRACTURES  OF  THE  THIGH-BONE. 

FRACTURES  OF  THE  NECK  OF  THE  THIGH-BONE. 

Fractures  of  the  neck  of  the  femur  may  take  place  in  any  point 
of  its  extent ;  and  they  often  extend  outwards  through  the  trochanter 
major,  but  very  seldom  inwards,  so  as  to  traverse  the  articular  sur- 
face. The  articular  surface  presents  a  remarkable  difference  as  to 
its  tendency  to  disease,  and  its  liability  to  injury  from  fracture. 
It  is  very  prone  to  disease ;  it  is  scarcely  ever  the  subject  of  fracture. 

Arrangement. — Fractures  of  the  cervix  femoris  are  divided  into 
three  classes  : — 

1st.  Intra-capsular  transverse  fracture,  so  named  from  its  being 
within  the  capsular  ligament,  and  nearly  forming  a  right  angle  with 
the  long  axis  of  the  neck  of  the  femur. 

2nd.  Extra-capsular  transverse  fracture,  when  the  fracture  is  with- 
out the  capsular  ligament,  and  the  neck  is  broken  off  ab  its  junction 
with  the  trochanter  major. 

3rd.  Oblique  fracture  of  the  neck,  extending  through  the  trochanter 
major.  This  fracture  may  be  partly  within,  and  partly  without  the 
capsular  ligament. 

INTRA-CAPSULAR  TRANSVERSE  FRACTURE. 

Symptoms. — I.  Shortening  of  the  extremity  of  the  affected  side. 

This  symptom  may  be  discovered  by  placing  the  patient  straight  on 
his  back,  and  comparing  accurately  the  two  limbs,  knees,  and  ankles  ; 
or  by  comparing  the  measurement,  between 
a  fixed  point  of  the  pelvis  and  one  below 
the  supposed  fracture,  with  the  measurement 
between  the  corresponding  point  on  the  op- 
posite side  of  the  body.  In  the  entire  state 
of  the  bone,  the  muscles  extending  from  the 
pelvis  to  the  femur  are  kept  somewhat  on  the 
stretch  by  the  resistance  which  the  neck  and 
head  of  the  bone  offer  to  their  contraction  ; 
but  when  the  neck  is  fractured,  the  resistance 
is  dimiuished,  and  the  femur  is  consequently 
drawn  up  by  the  contraction  of  the  muscles. 
When  the  patient  is  in  the  recumbent  pos- 
ture, the  shortening  is  caused  entirely  by  the 
action  of  the  muscles  j  but  in  the  erect  posi- 
tion, not  only  is  the  part  external  to  the 
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t  °  \  :  7  ?  ^  mUSCleS'  but  als°  the  Pai<t  of  the  "ook  in- 
teinal  to  the  fracture  M  pressed  down  by  the  weight  of  the  body 

This  symptom  is  usually  less  apparent  immediately  after  the  injury 
than  at  a  subsequent  period,  some  time  being  required  for  the  com- 
plete contraction  of  the  muscles.    As  shortening  is  a  symptom  of 


Fig.  61. 


From  Coopeb. 


some  of  the  dislocations  of  the 
hip-joint,  it  is  of  the  greatest 
importance,  for  the  purpose  of 
diagnosis,  to  attend  to  all  the 
distinguishing  peculiarities  of 
the  shortening  from  fracture. 
In  addition  to  the  peculiarity 
already  stated,  namely,  that 
the  shortening  is  not  so  ap- 
parent immediately  after  the 
injury,  until  the  muscles  have 
had  time  to  contract,  it  may  be 
remarked,  that  for  some  time 
the  injured  Limb  may,  by  being 
drawn  down,  be  easily  made 
of  the  same  length  as  the  other, 
but  it  returns  to  its  former 
position  as  soon  as  the  ex- 
tending force  is  discontinued. 
After    a    very  considerable 
period,  however,  the  muscles  become  so  permanently  contracted,  that 
they  are  capable  of  resisting  a  force  which  was  previously  sufficient 
to  bring  down  the  limb. 

The  degree  of  shortening  varies  much  in  different  kinds  of  frac- 
ture.   In  intra-capsular  fracture  there  is  a  difference  of  opinion  on 
the  subject  among  surgical  authorities.    Sir  Astley  Cooper  states, — 
"  The  leg  becomes  from  one  to  two  inches  shorter  than  the  other,  for 
the  connexion  of  the  trochanter  major  with  the  head  of  the  bone  by 
means  of  the  cervix  being  destroyed  by  the  fracture,  the  trochanter 
is  drawn  up  by  the  muscles  as  high  as  the  capsular  ligament  will 
permit,  and  consequently  rests  upon  the  edge  of  the  acetabulum,  and 
upon  the  ilium  above  it."    The  degree  of  shortening  here  specified  is 
greater  than  has  been  found  in  the  experience  of  Boyer,  and  some 
other  continental  authorities,  or  in  that  of  Messrs.  Liston,  Stanley, 
S.  Cooper,  and  R.  W.  Smith.    Mr.  Smith  states  as  the  result  of  his 
observation,  that  the  shortening  in  this  fracture  varies  from  a  quarter 
of  an  inch  to  an  inch,  and  in  this  opinion  most  surgical  authorities 
now  agree.    Mr.  Smith  refers  to  fifteen  examples  of  fracture  of  the 
neck  of  the  femur  in  the  Museum  of  Richmond  Hospital,  thirteen 
of  which  were  taken  from  patients  who  died  In  the  hospital,  and  in  each 
case  the  degree  of  shortening  was  carefully  observed.    In  one  instance  t 
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Fig.  62. 


only  did  it  exceed  an  inch,  and  in  that  it  was  an  inch  and  a  half;  but  the 
accident  had  happened  some  years  previous  to  the  measurement,  and  the 
neck  of  the  bone  had  been  absorbed. 
In  two  instances  I  had  the  op- 
portunity of  measuring  the  de- 
gree of  shortening,  and  of  veri- 
fying by  dissection  that  the  frac- 
tures were  entirely  within  the 
capsular  ligament.    The  one  case 
was  that  of  a  woman,  seventy 
years  of  age,  and  the  shortening 
was  three-quarters    of  an  inch. 
Death  took  place  two  months 
after  the  accident,  and  on  dis- 
section, the  fracture  was  found  to 
be  within  the  capsular  ligament, 
which  did  not  appear  to  have 
been  lacerated.    The  other  case 
was  that  of  a  man,  whose  precise 
age  could  not  be  ascertained,  but 
who  appeared  to  be  considerably 
above  forty  years  :  he  met  with 
this  fracture,  together  with  that 
of  several  ribs,  and  other  serious 
injuries,  by  falling  from  the  top 
of  a  house  upon  the  pavement. 
The  shortening  equalled  one  inch. 
Death  took  place  ten  days  after 
the  accident ;  and  on  dissection, 
it  was   found  that  the  fracture 
was  entirely  within  the  capsular 
licament,  which  in  this  instance 
was  rather  extensively  lacerated, 
especially  above.    The  extent  of 
retraction  seems  to  depend  very 
much  on  the  circumstance  whether  or  not  the  capsular  ligament  over  the 
neck  of  the  bone  be  torn ;  for  although,  as  Boyer  remarks,  it  yields  a  little 
without  being  torn,  yet  if  it  remains  entire,  or  nearly  so,  retraction 
may  be  almost  completely  prevented.    This  was  found  to  be  the  case 
by  Smith,  Stanley,  and  others  ;  and  Mr.  Liston  remarks  with  regard 
to  the  same  point, — "  Iu  fracture  within  the  capsule  and  where  the 
fibrous  envelope  of  the  neck  of  the  bone  is  not  completely  torn,  there 
can  be  but  slight  displacement ;  and  by  the  most  attentive  com- 
parison of  the  two  limbs,  abbreviation  of  the  one  which  has  sustained 
the  injury  may  not  be  detected." 

Scbatier,  Dupuytren,  and  others  have  found  in  many  cases  that 
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there  was  no  shortening  for  many  days  after  the  injury,  and  that  then 
it  took  place  very  suddenly  on  the  patient  making  some,  exertion,  or 
during  some  movement  in  the  examination  of  the  limb.  This  sudden 
shortening  at  a  period  remote  from  the  injury  is  accounted  for  by 
Dupuytren  on  the  supposition  that  the  fracture  is  within  the.  capsular 
ligament,  and  by  reason  of  some  irregularity  in  the  fractured  surfaces, 
the  one  fragment  is  wedged  into  the  other,  or  the  displacement  of 
the  one  prevented  by  the  position  of  the  other ;  but  that  during  some 
movement  of  the  limb,  the  relations  of  the  fragments  become  so 
altered  as  to  admit  of  retraction.  Mr.  Smith  and  others  agree  with 
Dupuytren  in  viewing  it  as  a  sign  of  the  fracture  being  within  the  cap- 
sular ligament,  but  they  attribute  it  to  the  ligament  suddenly  giving 
way  at  the  moment  of  the  retraction. 

II.  JEversion  of  the  Foot  and  Knee  is  a  frequent,  but  not  invariable 
symptom  of  this  fracture.  There  is  a  great  difference  of  opinion  as 
to  the  cause  of  this  symptom.  Sir  Astley  Cooper  considered,  and 
most  British  surgeons  agree  with  him,  that  it  is  occasioned  by  the 
rotator  muscles.  Bichatand  Boyer  thought  that  it  is  produced  by  the 
weight  of  the  foot.  Dupuytren  ascribes  it  to  the  direction  of  the 
fracture,  and  the  relations  of  the  fractured  portions  to  each  other ; 
and  Mr.  Liston  says, — "  The  position  would  appear  to  depend  upon 
chance  in  a  great  measure,  and  upon  the  way  in  which  the  Hmb  has 
bent  under  the  patient,  or  has  been  placed  on  his  being  taken  up.  The 
position  may  be  altered  during  the  examination  of  the  limb  ;  it  may 
first  be  inverted,  and  afterwards,  by  the  weight  and  inclination  of  the 
limb  and  foot,  and  the  action  of  the  powerful  rotators  outwards,  the 
toes  may  become  everted."  In  explanation  of  the  more  general  out- 
ward direction  of  the  toes,  Sir  Astley  Cooper  remarks, — "  This  state 
depends  upon  the  numerous  and  strong  external  rotatory  muscles  of 
the  hip-joint,  which  proceed  from  the  pelvis  to  be  inserted  into  the 
thigh-bone,  and  to  which  very  feeble  antagonists  are  provided  j  thus 
the  obturators,  the  pyriformis,  the  gemini  and  quadratus,  the  pecti- 
nalis  and  triceps,  all  assist  in  rolling  the  thigh-bone  outwards  ;  whilst 
only  a  part  of  the  gluteus  medius  and  minimus,  and  the  tensor 
vaginEe  femoris  are  the  principal  agents  in  rotation  inwards.  It  has 
been  denied  that  this  eversion  is  caused  by  the  muscles,  and  it  has 
been  attributed  to  the  mere  weight  of  the  limb  ;  but  one  may  satisfy 
himself  that  it  arises  chiefly  from  the  muscles,  by  feeling  the  resis- 
tance which  is  made  to  any  attempt  at  rotation  of  the  thigh  inwards. 
This  difficulty  of  rotation  inwards  is  also  in  some  measure  attributable 
to  the  length  of  the  cervix  femoris,  which  remains  attached  to  the 
trochanter  major,  because  in  proportion  to  its  length  which  rests 
against  the  ilium,  the  trochanter  is  prevented  from  turning  forwards." 
In  addition  to  the  tensor  vaginae  femoris  and  anterior  parts  of  gluteus 
medius  and  minimus,  the  two  ischio-tibial  muscles,  namely,  the  setni- 
tendinoaus  and  semi-mcmbranosus  muscles  should  be  enumerated  as 
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rotators  inwards.  When  the  foot  is  advanced,  they  prevent  the  heel 
from  being  so  much  turned  inwards  as  to  obstruct  the  other  foot ; 
but  since  they  are  more  relaxed  than  usual  by  the  shortening  of  the 
extremity,  they  can  in  this  fracture  have  no  effect  in  counteracting 
the  powerful  rotators  outwards.  Eversion  does  not  take  place  to 
its  Ml  extent  for  some  hours,  as  the  contraction  of  the  muscles  is 
gradual. 

Bichat  and  Boyer,  as  it  has  been  already  stated,  attributed  the 
eversion  to  the  weight  of  the  foot,  and  thought  that  if  it  were  caused 
by  muscular  contraction,  there  would  be  more  difficulty  in  turning 
the  foot  inwards.  Bichat  also  objected,  that  if  the  eversion  were 
occasioned  by  the  action  of  the  rotators  outwards,  this  position  of  the 
foot  would  be  invariably  met  with,  which  is  not  the  case ;  an  objec- 
tion which  applies  as  strongly  to  his  own  explanation  as  to  that  which 
he  rejects  ;  and  he  further  states,  that  in  consequence  of  the  fracture, 
the  external  rotator  muscles,  going  from  the  pelvis  to  the  part  of  the 
thigh-bone  beyond  the  fracture,  have,  with  the  exception  of  the  quad- 
ratus  femoris,  their  extremities  approximated,  and  are,  consequently, 
in  a  state  of  relaxation.  In  answer  to  this,  it  has  been  stated,  that  the 
general  influence  of  the  muscles  is  to  draw  up  the  trochanter,  and  thus 
to  operate  against  the  relaxation  of  the  rotators,  and  even  to  augment 
their  influence. 

Dupuytren  suggests  that  the  position  of  the  foot  may  depend  on 
the  direction  of  the  fracture,  and  the  relative  situation  of  the  frag- 
ments; that  if  the  outer  fragment  be  in  front  of  the  inner,  the 
foot  will  be  turned  outwards,  but  if  the  outer  be  behind  the  inner 
fragment,  the  foot  will  be  inverted. 

Although  eversion  is  the  usual  position  of  the  foot  in  fracture  of 
the  neck  of  the  thigh-bone,  it  is  necessary  to  remember  that  inversion 
is  occasionally  found.  The  following  case,  recorded  by  Mr.  Stanley, 
is  a  striking  instance  of  this,  while  it  also  shows  the  importance  of 
correct  diagnosis  : — "  A  middle-aged  man  fell  in  the  street,  and  his 
hip  struck  the  kerb-stone.  The  immediate  consequences  were,  that 
the  limb  was  inverted  and  shortened  to  the  extent  of  an  inch,  and  no 
crepitus  could  be  discovered.  It  was  presumed  that  a  dislocation  had 
occurred,  and  accordingly  an  extension  of  the  limb  was  made,  and  so 
great  was  the  constitutional  irritation  occasioned  by  the  repeated 
trials  to  reduce  the  supposed  dislocation,  that  the  man  died  about  five 
months  from  the  time  of  the  accident.  In  the  dissection  of  the  hip,  a 
fracture  was  found,  extending  obliquely  through  the  neck  of  the  femur, 
but  entirely  within  the  capsule.  A  portion  of  fibrous  and  synovial 
membrane  on  the  anterior  side  of  the  neck  of  the  bone  had  escaped 
laceration."  The  surgical  authorities  of  this  country  record  many 
cases  of  inversion,  in  addition  to  the  above-mentioned  example  given 
by  Mr.  Stanley.  Sir  Astley  Cooper,  in  his  work  on  Dislocations, 
mentions  the  case  of  Mrs.  "Whateley,  sixty  years  of  age,  in  which  the 
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toes  were  turned  inwards,  and  on  dissection  the  fracture  was  found 
within  the  capsular  ligament.  Mr.  Guthrie  refers  to  a  case  of  Mr. 
Langstaff's,  in  which  there  was  inversion,  and  on  dissection  there  was 
found  a  diagonal  fracture  through  the  trochanter  major.  He  also  men- 
tions a  case  in  which  the  limb,  having  been  in  the  first  instance  everted, 
suddenly  turned  inwards  when  the  patient  began  to  use  it.  Some 
French  authorities  refer  to  inversion  in  fractures  of  the  neck  of  the 
femur  as  a  more  frequent  symptom  than  it  is  admitted  to  be  by  sur- 
geons of  this  country.  Desault  concluded  from  his  experience  that 
the  cases  of  rotatory  derangement  inward  were  to  those  outward  in 
the  proportion  of  1  :  4. 

As  to  the  occasional  occurrence  of  inversion,  there  is  now  no  doubt; 
but  much  difference  of  opinion  exists  as  to  its  cause.    Some  have  sup- 
posed that  the  capsular  ligament  remaining  entire  in  the  front  of  the 
joint,  and  retaining  an  attachment  to  the  bone  beyond  the  fracture, 
might  cause  inversion  ;  but  although  this  condition  might  possibly 
prevent  eversion,  and  even  that  is  doubtful,  it  could  have  no  effect  in 
causing  inversion.     Others  agree  with  Dupuytren,  who  attributes 
the  direction  of  the  foot  in  every  fracture  of  the  neck  to  the  relative 
positions  of  the  fractured  portions ;  and  if  this  explanation  be  not 
correct,  the  cause  of  inversion  in  fracture,  entirely  within  the  capsular 
ligament,  remains  still  undiscovered.    Mr.  Guthrie  has  explained,  in 
a  most  satisfactory  manner,  the  cause  of  inversion  in  some  fractures, 
without  the  capsular  ligament.    If  the  fracture  be  so  situated,  that 
the  attachments  of  the  rotators  outwards,  inserted  into  the  digital 
cavity,  are  connected  with  the  fragment  between  the  fracture  and  the 
joint,  and  the  attachments  of  the  anterior  fibres  of  the  gluteus 
ruedius  and  minimus,  to  the  anterior  part  of  the  trochanter  major, 
are  connected  with  the  bone  beyond  the  fracture,  then  the  anterior 
fibres  of  these  muscles  will  produce  rotation  inwards.    This  ex- 
planation, however,  though  most  satisfactory  in  certain  fractures 
without  the  capsular  ligament,  will  not  apply  to  fractures  entirely 
within  it. 

III.  Another  distinguishing  peculiarity  of  fracture,  is  the  absence 
of  a  fixed  condition  of  the  limb.  It  cannot  usually  be  moved  by  the 
voluntary  efforts  of  the  patient,  but  it  can  be  lengthened,  or  turned 
inwards  or  outwards  by  the  surgeon,  on  the  application  of  very  slight 
force,  but  it  returns  to  its  former  position  as  soon  as  the  force  is 
removed.  This  is  a  good  diagnostic  symptom  for  distinguishing  a 
fracture  with  the  rare  symptom  of  inversion  from  dislocation,  in  which 
the  extremity  is  fixed,  and  cannot  be  restored  to  its  former  position, 
without  very  great  force,  and  when  restored,  it  remains  in  the  proper 
position,  and  the  natural  mobility  returns. 

IV.  Crepitus  is  another  symptom.  If  the  patient  be  placed  in  the 
horizontal  position,  and  the  limb,  if  retracted,  lengthened  so  as  to 
briu"  the  fragments  to  a  level  with  each  other,  it  may  be  readily 
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discovered,  by  placing  one  hand  over  the  trochanter  major,  and  giving 
to  the  limb  a  quick  rotatory  motion  with  the  other. 

V.  The  degree  and  kind  of  revolution  performed  by  the  trochanter 
under  the  hand,  when  the  limb  is  rotated,  is  an  evidence  of  the  exis- 
tence of  fracture,  and  of  its  proximity  to  the  trochanter.  When  the 
neck  of  the  bone  is  entire,  the  trochanter  during  rotation  describes  a 
segment  of  a  circle,  the  centre  of  which  is  in  the  joint  ;  but  in 
fracture  it  seems  to  turn  on  its  own  axis,  or  to  describe  an  arc  of 
greater  or  less  extent,  according  to  the  distance  or  proximity  of  the 
fracture  to  the  trochanter. 

VI.  The  other  symptoms  are,  pain,  which  is  less  in  this  than  in  the 
other  fractures  of  the  neck,  and  is  not  much  felt,  except  when  the 
limb  is  moved  ;  and  some  unnatural  appearances  near  the  injury,  such 
as  the  trochanter  being  less  prominent  than  usual,  and  too  near  the 
crista  of  the  iliuin ;  and  there  being  an  unusual  fulness  of  the  hip 
caused  by  the  bulging  out  of  the  muscles  between  the  ilium  and 
trochanter,  and  a  swelling,  more  or  less  conspicuous,  at  the  upper  and 
fore-part  of  the  thigh.  The  only  injuries  for  which  this  fracture  could 
be  mistaken  are,  dislocation  forwards  of  the  hip-joint,  when  the  frac- 
ture, as  is  usual,  is  attended  with  eversion  (the  diagnosis  between 
them  will  be  pointed  out  when  the  dislocation  is  described) ;  and  dis- 
location upwards  or  backwards,  when  the  fracture  is  attended  with 
the  rare  symptom  of  inversion. 

In  the  dislocations  the  shortening  is  greater  ;  the  inversion  is  much 
more  than  even  in  the  rare  instance  of  its  being  found  in  fracture ; 
the  knee  is  brought  forward  ;  there  is  immobility  of  the  whole  limb, 
and  the  absence  of  crepitus  ;  whereas  in  fracture  with  inversion,  the 
shortening  and  inversion  are  less  ;  the  limb  is  so  movable,  that  by  a 
very  slight  force  it  may  be  rotated,  or  bent  backwards  and  forwards, 
which,  however,  causes  great  pain,  and  there  is  crepitus  and  the  pecu- 
liarity of  the  revolution  of  the  trochanter. 

EXTRA-CAPSULAR  TRANSVERPE  FRACTURE. 

Symptoms. — Shortening.  According  to  Sir  Astley  Cooper,  this  varies 
from  half  to  three-quarters  of  an  inch  ;  but,  according  to  Mr.  Smith, 
With  whom  most  surgeons  agree,  it  is  usually  from  one  inch  and  a 
half  to  two  inches  and  a  half.  Smith,  Boyer,  Stanley,  and  Earle 
have  all  found  the  shortening  greater  in  this  than  in  the  former  frac- 
ture, there  being  nothing  to  prevent  the  muscles  from  drawing  up 
the  outer  fragment,  while  the  inner  fragment  is  pressed  down  by  the 
weight  of  the  body. 

Hverdon  of  the  foot.  Inversion  also  sometimes  though  rarely 
occurs,  as  has  been  stated  under  the  same  symptom  in  the  last  frac- 
ture. There  is  always,  as  some  term  it,  rotatory  derangement  of  the 
limb,  and  for  the  most  part,  outwards. 
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Crepitus  is  another  symptom,  which  can  generally  be  elicited  with- 
out difficulty,  as  in  the  former  fracture. 

Mobility  of  the  limb,  which  though  im- 
movable by  the  voluntary  efforts  of  the 
patient,  nearly  to  the  same  extent  as  in  dislo- 
cation, can  be  bent,  extended,  lengthened, 
or  rotated  outwards  and  inwards  by  the 
surgeon  with  slight  force  ;  but  it  returns  to 
its  former  position  when  the  force  is  dis- 
continued. 

Pain,  to  a  greater  extent  than  in  intra- 
capsular  fracture,  even  when  the-  limb  is  at 
rest;  and  always  exceedingly  severe,  when  it 
is  moved  by  the  surgeon.  The  severity  of 
stiffering  is  much  greater  than  in  the  former 
fracture,  and  there  is  sometimes,  in  conse- 
quence, considerable  irritative  fever. 

It  may  also  be  remarked,  that  the  tro- 
chanter is  less  prominent  than  usual.  If 
the  hand  be  placed  over  it  when  the  limb  is 
rotated  it  will  seem  to  move  on  its  own  axis,  instead  of  describing  an 
arc  ;  it'is  too  near  the  crista  of  the  ilium.  The  hip  is  altered  in  form, 
as  in  the  last-mentioned  fracture.  There  is  swelling  at  the  upper  and 
fore-part  of  the  thigh  ;  and  ecchymosis  and  tenderness  to  the  touch  are 
often  observed.  This  fracture,  though  it  may  take  place  in  old  age,  is 
often  met  with  under  fifty,  and  sometimes  in  early  life,  and  is  usually 
occasioned  by  much  greater  violence  than  is  necessary  to  produce 
intra-capsular  fracture. 

OBLIQUE  FRACTURE  OF  THE  NECK,  EXTENDING  THROUGH  THE 
TROCHANTER  MAJOR. 

Fig-  64.  Symptoms.— If  there  be  any  shortening  of 
the  limb,  which  is  not  always  the  case,  it 
is  usually  to  a  less  extent  than  in  the  other 
fractures.  The  extent  of  surface  of  the  frac- 
tured part,  and  the  direction  of  the  fracture, 
often  prevent  this  kind  of  displacement. 

Crepitus  is  usually  perceptible,  and  gene- 
rally the  foot  is  turned  outwards,  but  seldom 
to  the  same  extent  as  in  the  other  fractures  ; 
in  some  instances  it  is  turned  inwards,  the 
rationale  of  which,  as  explained  by  Guthrie, 
is  given  in  a  former  page  under  the  head  of 
Symptoms  of  Intra-capsular  Fracture.  The 
foot  is  benumbed,  the  patient  is  unable  to 
sit,  and  any  attempt  to  do  so  causes  great 
suffering,  nor  can  he  turn  in  bed  without 
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much  pain  ;  great  tenderness  is  felt  on  pressure,  and  ecchymosis  may 
often  be  discerned.  In  some  cases  the  upper  part  of  the  trochanter 
does  not  obey  the  motions  of  the  limb,  but  remains  at  rest  ;  some- 
times it  is  drawn  upwards,  and  a  separation  is  perceptible  between 
it  and  the  rest  of  the  bone  j  and  if  the  fracture  be  very  oblique 
and  below  the  attachments  of  the  principal  rotator  muscles,  the 
bone  may  be  drawn  up  by  the  gluteus  maximus,  and  a  consider- 
able shortening  of  the  limb  thus  occasioned.  This  last  symptom, 
however,  is  more  characteristic  of  oblique  fracture  of  the  trochanter 
major,  not  extending,  or  very  slightly  extending,  into  the  neck. 

This  fracture  is  usually  the  result  of  very  great  violence  applied  to 
the  trochanter. 

Oblique  fractures  sometimes  happen  through  the  trochanter  major, 
without  implicating  the  neck  of  the  bone.  Of  this  accident  the  two 
accompanying  figures  are  illustrations. 


Fig.  65. 


Fig.  66. 


From  Coormt. 


From  COOPEB. 


PERIOD  OF  LIFE  AT  WHICH  FRACTURE  OF  THE  NECK  MOST  FREQUENTLY 

OCCURS. 

The  patients  under  Dupuytren,  having  fracture  within  the  liga- 
ment, were  almost  all  above  fifty  years  of  age ;  and  Sir  Astley 
Cooper  says, — "  I  have  now  been  thirty-nine  years  connected  with  St.' 
Thomas's  and  Guy's  Hospitals,  and  for  thirty  years  have  enjoyed  no 
inconsiderable  share  of  the  surgical  practice  of  London.  In  the  two 
hospitals  there  are  one  thousand  and  fifty. patients,  and  I  believe  eight 
cases  of  fracture  of  the  upper  part  of  the  thigh-bone  occur  in  each 
year  ;  but  in  order  to  avoid  exceeding  the  average  number,  I  will 
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consider  them  only  as  five  per  annum  ;  thirty-nine  multiplied  by  five 
produce  one  hundred  and  ninety-five  ;  adding  to  these  one  case  only 
in  each  year  in  my  private  practice  of  30  years,  they  will  collectively 
amount  to  two  hundred  and  twenty-five  cases.  Now  in  that  time  I 
have  only  known  two  cases  of  fracture  of  the  neck  of  the  thigh-bone 
within  the  capsular  ligament  occur  under  fifty  years  of  age  ;  one  was 
in  ;i  patient  aged  thirty-eight  years,  who  had  an  aneurism  of  the 
iliac  artery,  and  the  other  was  kindly  shown  to  me  by  that  excellent 
anatomist  and  surgeon,  Mr.  Mayo." 

Mr.  Stanley  has  recorded  a  case  of  the  kind  in  a  boy  aged  eighteen 
years  ;  and  in  the  museum  of  Guy's  Hospital  there  is  a  specimen  of 
fracture  of  the  neck,  which,  however,  involves  the  trochanter,  taken 
from  a  child  nine  years  of  age.  Fracture  within  the  capsule  is  almost 
exclusively  confined  to  persons  above  fifty  years  of  age  ;  it  is  very 
seldom  met  with  in  adults  below  that  age,  and  is  still  more  uncommon 
in  children  :  women  of  advanced  age  are  more  liable  to  it  than  men. 
The  causes  of  these  differences  will  be  explained  below.  The  other 
two  varieties  of  fracture  of  the  neck  may  take  place  in  advanced  life  ; 
but  they  occur  under  fifty  years  of  age  more  commonly  than  intra- 
capsular fracture,  and  are  usually  the  result  of  great  violence,  whereas 
a  very  slight  accident  is  sufficient  to  occasion  fracture  within  the 
capsular  ligament. 

Causes. — The  causes  may  be  divided  into  exciting  and  predisposing 
causes.    The  exciting  causes  of  the  several  fractures  have  been 
arranged  by  Dupuytren  in  the  following  order,  according  to  their 
frequency  : — 1.  Falls  on  the  trochanter.    2.  Direct  violence,  such  as 
that  of  a  gun-shot  wound.    3.  Falls  on  the  foot  or  knee.    4.  Muscu- 
lar action,  as  recorded  to  have  taken  place  once  in  tetanus.  Accord- 
ing to  Desault's  experience,  in  twenty-four  cases  out  of  thirty  the 
accident  was  occasioned  by  falls  on  the  trochanter ;  whereas  Sir 
Astley  Cooper  found  the  most  common  cause  to  be  a  slip  off  the  edge 
of  the  foot  pavement.    He  remarks  with  reference  to  fracture  within 
the  capsule  : — "In  London,  the  accident  most  frequently  occm-s  when 
persons  walking  on  the  edge  of  the  elevated  footpath  slip  upon  the 
carriage  pavement ;  though  the  descent  be  only  a  few  inches,  yet 
being  sudden  and  unexpected,  and  the  force  acting  perpendicularly 
with  the  advantage  of  a  lever  in  the  cervix,  it  produces  a  fracture  in 
the  neck  of  the  thigh-bone ;  and,  as  a  fall  is  the  consequence,  the 
fracture  is  imputed  by  ignorant  persons  to  the  fall,  and  not  to  its 
true  cause.    Other  trivial  accidents  may  also  produce  this  fracture. 
•  T  was  informed  by  a  person,  that  being  at  her  counter,  and  suddenly 
turning  to  a  drawer  behind  her,  some  projection  in  the  floor  caught 
her  foot  and  prevented  its  turning  with  the  body,  by  which  the  neck 
of  the  thigh-bone  became  fractured.    A  fall  on  the  trochanter  major 
will  also  produce  it ;  but  I  have  dwelt  particularly  on  the  sl'xjht, 
cause  by  which  it  is  occasioned,  that  the  young  surgeon  may  be  upon 
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his  guard  respecting  it  j  as  he  might  otherwise  believe  that  an  injury 
of  such  importance  could  scarcely  be  the  result  of  a  slight  accident, 
and  that  excessive  violence  is  necessary  to  break  the  neck  of  the 
thigh-bone  :  but  such  an  opinion  is  as  liable  to  be  injurious  to  his  re- 
putation, as  the  error  of  confounding  this  accident  with  dislocation. 
Sir  Astley  Cooper  found  the  other  two  varieties  of  fracture  to  result 
generally  from  a  violent  blow,  or  a  fall  on  the  trochanter.  In  frac- 
ture within  the  capsule,  when  caused  in  the  manner  already  described, 
the  fall  is  often  the  consequence  of  the  accident  j  in  the  others,  the 
accident  is  generally  the  consequence  of  the  fall. 

When  a  person  falls  on  the  great  trochanter,  the  neck  of  the  femur 
is  acted  on  by  that  eminence,  which  has  a  point  cVappui  on  the 
ground,  and  by  the  weight  of  the  body,  which  acts  immediately  on  . 
the  head  of  the  femur.  By  this  action  and  reaction  a  force  is 
exerted  on  the  neck  of  the  femur,  which  tends  to  make  it  parallel 
with  the  rest  of  the  bone.  In  falling  on  the  feet,  on  the  contrary, 
the  tendency  of  the  fracturing  cause  is  to  force  the  neck  of  the 
femur  to  form  a  right  angle  with  the  bone;  and  if  this  force  be 
exerted  on  the  bone  beyond  its  natural  extensibility,  a  fracture  must 
ensue. 

According  to  the  two  last-mentioned  views  of  the  mechanism  of 
these  fractures,  they  are  not  direct,  that  is,  not  produced  by  a  cause 
acting  immediately  on  the  part,  but  the  effect  of  a  force  communi- 
cated to  that  part  by  contre-cowp,  or  transmitted  reaction.  If,  how- 
ever, the  fracture  be  the  result  of  a  severe  contusion  or  fall,  and  be 
through  the  trochanter  or  without  the  capsule,  the  fracture  is  so 
near  to  the  part  to  which  the  violence  is  applied  that  its  influence 
may  be  said  to  be  direct. 

The  different  degrees  of  frequency  with  which  these  fractures  occur 
at  the  different  periods  of  life,  and  in  the  two  sexes,  may  be  explained 
by  anatomical  and  other  considerations.  In  the  child,  the  trochanter 
is  concealed  under  the  prominence  of  the  os  innominatum ;  the 
trochanter  projects  but  slightly,  and  the  axis  of  the  neck  approaches 
that  of  the  shaft.  These  circumstances,  together  witli  the  diminished 
breadth  of  the  pelvis,  the  great  flexibility  of  the  neck,  and  the  adipose 
and  cellular  tissues  which  are  all  protective,  account  for  the  extremely 
rare  occurrence  of  these  fractures  in  childhood.  In  adults  the  pelvis 
is  broader,  the  trochanter  is  more  prominent,  the  neck  is  longer,  and 
its  inclination  to  the  shaft  is  at  a  greater  angle;  there  is,  consequently, 
more  liability  to  fracture  in  mature  age  than  in  childhood,  and  there 
would  be  still  more  than  there  is,  but  for  the  great  strength  and 
solidity  of  the  bone  at  that  period.  In  advanced  life  the  pelvis  is  still 
broad,  the  trochanter  is  prominent,  and  often  but  little  protected,  in 
consequence  of  the  diminished  size  of  the  muscle  and  the  decrease  of 
the  adipose  and  cellular  tissue ;  and  the  neck  of  the  thigh-bone,  besides 
being  nearly  at  a  right-angle  with  the  shaft,  is  also  rendered  exceed- 
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ingly  brittle  by  the  diminution  of  cartilaginous  matter  and  the  in- 
crease of  phosphate  of  lime  ;  as  also  by  a  peculiar  process  of  atrophy, 
which  has  been  admirably  described  by  Sir  Astley  Cooper.  To  these 
circumstances  is  ascribed  the  greater  liability  to  fracture  in  old  a<*e. 

Dupuytren  states,  that  the  frequency  of  this  accident  bears  a  direct 
ratio  to  the  prominence  of  the  trochanter  major,  the  length  of  the 
neck,  and  its  angle  with  the  shaft,  and  he  ascribes  the  greater  liability 
to  it  in  women  to  the  circumstance  that  the  neck  of  the  femur  is 
longer  and  the  trochanter  is  more  prominent,  while  the  size  and  pro- 
minence of  the  muscles  which  would  protect  the  bone,  are  often  less 
in  this  sex  than  in  the  other.  The  very  liability  to  fall  in  old  age 
must  also  increase  the  frequency  of  fracture.  The  observations  of 
Sir  Astley  Cooper,  above  referred  to,  are  as  follows  : — "  The  neck  of 
the  thigh-bone  in  persons  of  middle  age  has  a  close  cancellated  struc- 
ture, and  is  covered  by  a  shell  of  considerable  thickness  ;  but  in  old 
subjects  the  cancellated  structure  degenerates  into  a  coarse  network, 
loaded  with  adipose  matter,  and  the  shell  which  covers  it  becomes  so 
thin  that  when  a  section  is  made  through  the  middle  of  the  head  and 
cervix,  it  is  found  diaphanous.  Of  this  I  have  several  specimens. 
As  the  shell  becomes  thin,  ossific  matter  is  deposited  on  the  upper 
side  of  the  cervix,  opposite  the  edge  of  the  acetabulum,  and  often  a 
similar  portion  at  its  lower  part,  and  thus  the  strength  of  the  bone  is 
in  some  degree  preserved.  This  state  may  be  frequently  seen  in  very 
old  persons.  When  the  absorption  of  the  neck  proceeds  faster  than 
the  deposit  on  its  surface,  the  bone  breaks  from  the  very  slightest 
causes,  and  this  deposit  wears  so  much  the  appearance  of  a  united 
fracture  that  it  might  easily  be  mistaken  for  it.  Before  the  bone 
thus  alters,  we  sometimes  meet  with  a  remarkable  buttress  shooting 
up  from  the  shaft  of  the  bone  into  its  head  (formed  of  strong  cancelli), 
giving  it  additional  support  to  that  which  it  receives  from  the  deposit 
of  bone  upon  its  external  surface. 

'  "But  another  change  is  also  produced,  of  which  the  following  is  the 
history.  Old,  bed-ridden,  and  fat  persons,  generally  females,  often 
used  to  be  brought  into  our  dissecting-room  with  some  of  their  bones 
broken,  and  more  frequently  the  thigh-bone  than  any  other,  in  being 
removed  from  the  grave.  If  the  cervix  femoris  of  such  persons  be 
examined,  it  will  be  found  that  the  head  of  the  bone  is  sunk  down 
upon  its  shaft,  and  that  the  neck  of  the  thigh-bone  is  shortened,  so 
that  its  head  is  in  contact  with  the  shaft  of  the  bone  opposite  to  the 
trochanter  minor;  and  at  the  point  at  which  the  ligament  is  united 
with  the  neck  of  the  bone,  the  phosphate  of  lime  is  absorbed,  and  a 
ligamento-cartilaginous  substance  occupies  its  place,  either  extending 
(as  a  plane)  entirely  through  the  neck  of  the  bone,  or  partially,  so 
that  one  section  exhibits  signs  of  it,  and  in  another  it  is  wanting. 
The  bone  in  some  cases  is  so  soft  and  fragile,  both  in  its  trochanters  and 
head,  that  it  will  scarcely  bear  the  slightest  handling  ;  and  the  motion 
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of  the  thigh-bone  in  the  acetabulum  is  almost  entirely  lost,  so  that 
the  persons  must  have,  had  but  little  use  in  their  lower  extremities. 
In  examining  the  body  of  an  old  subject  very  much  loaded  with  fat, 
in  the  dissecting-room  of  St.  Thomas's  Hospital,  I  found  that  the 
gentleman  who  had  dissected  one  limb  had  cut  through  the  capsular 
Lament  of  the  hip-joint,  and  tried  to  remove  the  head  of  the  thigh- 
bone from  the  acetabulum,  but  the  neck  of  the  bone  broke  on  the 
employment  of  a  very  slight  force,  and  upon  a  farther  trial  to  remove 
it,  the  bone  crumbled  under  the  fingers.  As  the  other  limb  was  not 
yet  dissected,  I  requested  Mr.  South,  one  of  our  demonstrators,  to 
remove  with  care  the  upper  part  of  the  other  thigh-bone,  but,  although 
he  used  great  caution  in  doing  it,  he  could  not  remove  the  bone 
without  fracturing  the  upper  part  of  its  shaft ;  but  he  succeeded  in 
removing  the  upper  part  of  the  bone,  so  that  it  might  be  preserved  ; 
and  of  this  I  have  given  plates.  "We  have  here  then  a  case  in  which 
the  neck  of  the  bone  was  absorbed,  so  that  the  head  was  brought  in 
contact  with  the  trochanter;  in  which,  most  decidedly,  there  had  not 
been  a  fracture,  although  it  had  in  some  parts  the  appearance  of  one, 
and  in  which  the  disease  occurred  in  each  hip-joint. 

"  But  the  best  specimen  of  this  state  is  the  following,  which  I  pre- 
serve with  the  most  assiduous  care,  and  value  in  the  highest  possible 
degree.  T  have  had,  for  twenty  years,  in  the  collection  of  St.  Thomas's 
Hospital,  the  thigh-bone  of  an  old  person,  in  which  the  head  of  the 
bone  had  sunk  towards  its  shaft.  I  have  been  in  the  habit  of  show- 
ing this  bone  twice  a-year,  as  a  specimen  how  bones  sometimes  become 
soft  from  age  and  disease,  and  from  the  absorption  of  their  phosphate 
of  lime;  and  I  have  frequently  cut  with  a  pen-knife  both  its  head  and 
its  condyles,  to  show  the  softened  state.  On  sawing  through  its 
cervix,  the  cartilage,  deprived  of  its  phosphate  of  lime,  had  dried 
away  in  several  parts ;  and  the  appearance  was  such,  that  a  person 
ignorant  of  the  change  would  have  declared  it  to  be  a  fracture,  only 
that  in  some  sections  the  cartilage  has  taken  different  directions  (as 
a  thin  plane  between  the  head  and  neck),  and  in  some,  the  bone  was 
not  yet  entirely  absorbed." 

MODE  OP  UNION. 

In  two  of  the  three  kinds  of  fracture  of  the  cervix  femoris,  namely, 
extra-capsular  transverse  fracture,  and  oblique  fracture  through  the 
trochanter  major,  the  reunion  is,  as  in  other  parts  of  the  body,  by 
bone  ;  but  this  mode  of  union  is  extremely  rare  in  intra-capsular 
fracture.  It  was  at  one  time  a  question  about  which  there  was  much 
difference  of  opinion,  whether  reunion  by  bone  could  ever  take  place 
in  fracture  entirely  within  the  capsular  ligament,  and  where  the  head 
of  the  bone  is  completely  insulated,  except  at  its  attachment  to  the 
acetabulum  by  means  of  the  round  ligament.  The  French  surgeons 
believed  that  it  could,  and  affirmed  that  preparations  in  their  museums 
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iu  Paris  demonstrated  that  mode  of  union.  Several  British  surgeons 
were  of  the  same  opinion.  M.  Roux,  of  Paris,  sent  a  specimen  of  what 
lie  believed  to  be  reunion  by  bone,  to  Sir  Astley  Cooper  ;  but  Sir 
Astley  was  not  satisfied,  because  the  traces  of  reunion  in  that  pi'e- 
paration  were  such  as  to  indicate  a  fracture  in  which  the  internal 
fragment  retained  a  connexion  with  the  capsular  ligament.  Mr.  Cross, 
of  Norwich,  in  the  account  of  his  visit  to  the  French  hospitals,  states 
that  he  examined  the  preparations  in  the  museums  of  Paris,  which 
were  believed  to  demonstrate  union  by  bone,  but  that  he  did  not 
consider  them  satisfactory. 

No  one  in  this  country  has  devoted  more  attention  to  the  inves- 
tigation of  this  subject  than  Sir  Astley  Cooper;  and  to  show  how 
rare  an  occurrence  union  by  bone  is  in  fracture  entirely  within  the 
ligament,  he  enumerates  not  fewer  than  forty-three  specimens  of  this 
fracture  in  different  collections  in  London,  and  states  that  during  his 
practice  of  forty  years  he  had  seen  but  two  or  three  cases  which 
militated  against  the  opinion  that  union  by  bone  cannot  take  place, 
and  only  one  in  which  a  bony  union  had  taken  place,  or  which  did  not 
admit  of  motion  of  one  bone  upon  the  other.  Sir  Astley  Cooper 
never  denied  the  possibility  of  bony  union ;  he  states  that  it  would 
be  presumptuous  to  maintain  that  there  could  be  no  exception  to 
the  general  rule  ;  but  he  has  proved  that  such  exceptions  are  rare. 
Several  cases  are  recorded,  in  which  bony  union  unquestionably  took 
place ;  and  we  may  therefore  conclude,  that  it  may  occur  in  very 
favourable  cases,  and  under  good  treatment.  Of  various  instances  on 
record,  I  shall  refer  to  three  only. 

Mr.  LongstafF's  museum  contained  an  unquestionable  specimen  of 
ossific  union.  The  preparation  is  now  in  the  Museum  of  the  Eoyal 
College  of  Surgeons  of  England,  where  I  have  examined  it.  The 
particulars  of  the  case  are  recorded  in  the  "  Medico-Chirurgical 
Transactions."  The  patient  died  about  two  years  after  the  accident. 
The  ossific  union  is  perfect  in  the  shell,  and  all  round  the  circum- 
ference of  the  bone  ;  the  centre  of  the  fissure  is  united  by  a  fibrous 
substance. 

Another  instance  of  bony  union  occurred  in  the  case  of  Dr.  Janu  s, 
an  English  physician,  who  met  with  this  fracture  by  a  fall  from  his 
horse,  while  riding  in  the  neighbourhood  of  Bordeaux.  He  recovered 
from  'the  accident,  but  died  seven  months  after  it,  of  visceral  disease; 
and,  on  examination  by  Dr.  Brulatour,  of  Bordeaux,  it  was  found 
that  the  fracture  was  entirely  within  the  capsule,  and  that  the  union 

by  bone  was  perfect. 

In  the  second  edition  of  Mr.  Listons  «  Elements  of  Surgery,"  there 
is  a  drawing  of  complete  bony  union,  which,  Mr.  Liston  says,  he  is 
enabled  to  produce  by  the  kindness  of  Sir  Astley  Cooper.  The 
possibility  of  bony  union  is  thus  clearly  demonstrated,  but  still  it 
cannot  be  looked  for  except  in  very  favourable  cases,  and  what  has 
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been  already  described  as  the  frequent  condition  of  the  neck  of  the 
Si'  aged  persons,  must  render  it  in  many  instances  hopeless 
In  the  majority  of  cases  of  intracapsular  fracture  no  union  takes 
Ice  and  the  broken  surfaces  become  smooth  and  polished  from 
tig  covered  over  with  what  has  been  called  the  ivory  deposi  ;  or  they 
may  become  joined  to  each  other,  or  to  the  inner  surface  of  the  cap- 

J  j  ,n„ja  .  +i1P  oansular  ligament  and  surround- 

sular  ligament, by  fabrous  bands,  tlie  capsuidi  n0«i 

8         8    ,    'J  tokened  and  strengthened  ;  and  thus 

ing  tissues  become  very  much  tincKeneu  o 

Fig.  68. 


Fig.  67 


Intra-capsular  transverse  fracture  of  cervix  This  figure  exhibits  a  tractured  cervix  fe- 
fcmoris,  followed  by  absorption  of  the  neck  and  moris  partially  united  by  bands  of  ligament; 
conversion  of  part  of  capsular  ligament  into  the  neck  of  the  bone  is  entirely  atrophied,  so 
exceedingly  thick  bands.  From  a  preparation  that  the  head  and  shaft  are  brought  into  con- 
in  my  museum.  tact,  and  their  surfaces  are  rendered  smooth  by 

friction  ;  the  capsular  ligament  is  excessively 
thickoued  ;  aud  there  is  a  projection  formed 
by  the  trochanter  minor,  on  which  the  head 
of  the  bone  rested. — Prom  Sib  A.  Coopbb. 

the  unnatural  motion  is  limited.  The  neck  of  the  femur  disappears 
by  interstitial  absorption,  and  the  diminished  head  rests  between  the 
two  trochanters.  These  conditions,  or  some  combinations  of  them, 
are  the  appearances  which  present  themselves  where  bony  union  has 
not  taken  place. 

CAUSES  OF  THE  WANT  OF  UNION. 

1.  One  circumstance  which  prevents  bony  union  of  the  fragments 
is  the  want  of  proper  and  constant  apposition.  This  is  only  in  ac- 
cordance with  what  is  observed  in  other  parts  of  the  body,  when 
fractured  bones  cannot  be  kept  in  contact.  Under  such  circumstances 
ossific  union  rarely  takes  place. 

2.  Various  proofs  may  be  adduced  that  a  certain  degree  of  pressure 
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of  the  fractured  parts  against  each  other  is  favourable  to  union.  lu 
the  present  case  that  pressure  cannot  easily  be  maintained  j  and  this 
is  another  circumstance  which  contributes  to  prevent  union. 

3.  The  atrophy  of  the  cervix  femoris,  already  described,  not  only 
predisposes  to  fracture,  but  also  diminishes  in  a  very  great  degree 
the  power  of  reparation.  This,  and  the  want  of  vigour  belonging 
to  old  age,  even  if  no  other  reason  could  be  assigned,  would  be  suffi- 
cient to  account  for  the  want  of  union. 

4.  A  fourth  reason  is  the  feeble  circulation  through  the  head  and 
neck  on  the  inner  side  of  the  fracture,  for,  there  being  no  periosteum, 
its  circulation  and  vitality  are  kept  up  entirely  by  the  vessels  of  the 
round  ligament ;  nor  can  the  separated  portion  of  the  bone  receive 
nutrition  from  any  other  source. 

5.  Another  reason  which  has  been  assigned  is,  the  ch-cum stance  of 
the  synovial  fluid  being  poured  into  the  injured  cavity;  but  the  effect 
of  this  is  doubtful. 

Treatment. — The  first  question  is, — Are  we  justified  in  subjecting 
the  patient  to  a  long  and  hazardous  confinement  to  his  bed  for  the 
chance  of  union  1  The  answer  to  this  will  depend  on  the  degree  of 
probability  that  exists  that  union  will  take  place.  It  will  now  be 
evident,  that  the  inquiries  into  the  changes  which  the  neck  of  the 
bone  undergoes  in  age,  the  circumstances  under  which  reunion  takes 
place,  and  the  causes  which  prevent  it,  are  of  great  practical  im- 
portance. In  iutra-capsular  transversed  fracture  in  advanced  life, 
when  there  is  little,  if  any,  chance  of  reunion,  it  would  be  injudicious 
to  run  the  risk  of  ruining  the  general  health  by  long  confinement  to 
one  position,  and  incur  the  danger  of  ulceration  and  sloughing  of  the 
integuments  of  various  parts  from  the  weight  of  the  body,  and  the 
application  of  apparatus  for  adapting  and  retaining  the  parts  in  appo- 
sition. Sir  Astley  Cooper  remarks, — "  Baffled  in  our  various  at- 
tempts at  curing  these  cases,  and  finding  the  life  of  the  patient 
occasionally  sacrificed  under  the  trials  made  to  unite  them,  I  should, 
if  I  sustained  this  accident  in  my  own  person,  direct  that  a  pillow 
should  be  placed  under  the  limb  throughout  its  length,  and  that 
another  should  be  rolled  up  under  the  knee,  and  that  the  limb  should 
be  thus  extended  until  the  inflammation  and  pain  have  subsided.  I 
should  then  daily  rise  and  sit  in  a  high  chair,  in  order  to  prevent  a 
degree  of  flexion  which  would  be  painful,  and,  walking  with  crutches, 
bear  gently  on  the  foot  at  first,  then  gradually  more  and  more,  until 
the  ligament  became  thickened,  and  the  muscles  increased  in  their 
power.  A  high-heeled  boot  should  be  next  employed,  by  which  the 
halt  would  be  much  diminished." 

In  extra-capsular  transverse,  and  in  oblique  fractures  through  the 
trochanter,  and  even  in  intra-capsular  transverse  fractures  in  very 
favourable  subjects,  the  following  treatment  may  be  adopted  :— 

The  patient  being  placed  on  a  hard  mattress,  in  an  extended  posi- 
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tion  with  the  trunk,  thigh,  and  leg  in  a  straight  line,  a  common 
bandage  being  applied  from  the  toes  to  above  the  knee,  to  prevent 
oedema,  and  coaptation  having  been  obtained  by  extending  the  ex- 
tremity, and  placing  it  in  a  proper  position,  with  the  toes  not  too 
much  turned  inwards  or  outwards,  a  wooden  splint  of  sufficient 
strength  and  breadth,  and  long  enough  to  extend  from  the  last  rib  to 
three  or  four  inches  beyond  the  foot,  with  two  holes  at  its  upper,  and 
two  notches  or  retiring  angles  at  its  lower,  extremity,  should  be  well 
padded  and  applied  to  the  outer  side  of  the  limb,  care  being  taken  to 
protect  the  ankle  by  a  suitable  adjustment  of  pads.  The  leg  and 
foot  should  then  be  fixed  to  the  splint  by  a  roller,  from  the  foot  to 
above  the  knee  \  and  if  the  roller,  after  some  turns  of  it  have  been 
applied  to  the  ankle,  be  passed  through  the  notches,  it  will  fasten  the 
foot  to  the  extremity  of  the  splint,  and  prevent  it  from  moving.  A 
broad  bandage  should  be  applied  around  the  pelvis,  and  carried  down 
the  thigh  so  as  to  include  all  the  part  above  the  former  roller,  and  by  the 

Fig.  69. 


turns  of  this  bandage,  or  by  a  very  broad  band,  the  splint  sbould  be 
fastened  to  the  trunk,  by  which  means  the  fractured  parts  will  be 
kept  in  contact.  A  large  handkerchief  or  shawl,  with  a  little  tow  or 
hair  wrapped  up  in  it  to  prevent  its  galling  the  skin,  should  be 
applied  with  its  centre  in  the  perineum,  one  end  behind  the  hip 
and  the  other  in  front,  and  these  ends  passing  through  the  openings 
in  the  upper  part  of  the  splint,  should  then  be  well  secured.  The 
pelvis  acts  as  a  fulcrum,  and  the  perineal  band  as  the  power,  by 
tightening  which,  the  splint  and  the  lower  part  of  the  limb  previously 
fixed  to  it  can  be  kept  down,  the  extension  preserved,  and  the 
extremity  kept  of  the  proper  length.  Great  care  should  be  taken 
that  the  splint  be  well  padded  with  cotton  wool,  wadding,  or  tow,  to 
prevent  the  painful  effects  of  pressure ;  the  bandages  should  be  reapplied 
occasionally  during  the  treatment,  and  the  perineal  band  frequently 
tightened.  The  apparatus  will  require  to  be  continued  for  at  least 
seven  or  eight  weeks ;  but  the  time  in  different  cases  will  vary,  accord- 
ing to  what  is  necessary  for  procuring  union.  Cures  are  obtained  by 
this  method  as  satisfactory  as  by  any  that  can  be  adopted,  and  it 
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has  the  recommendation  of  being  simple  and  the  least  annoying  of 
any  to  the  patient. 

The  indications  of  treatment  to  be  fulfilled  are,  to  preserve  the 
extremity  elongated,  and  at  perfect  rest,  to  prevent  eversion,  and  to 
keep  up  pressure  upon  the  trochanter. 

Some  recommend  a  different  plan  of  treatment,  namely,  to  keep 
the  body  slightly  elevated,  and  the  limb  on  a  double  inclined  plane. 
This  treatment  can  be  more  conveniently  practised  by  means  of 
Amesbury's  bed  than  by  any  othter  apparatus.  The  first  and  third 
indications  above  stated  are  fulfilled  by  the  footpiece  of  Amesbury's  bed; 
the  bed  itself  accomplishes  the  second ;  and  the  fourth  and  last  is  effected 
by  a  bandage  or  belt  around  the  trunk,  and  a  splint  extending  between 
the  pelvis  and  the  knee.  I  have  treated  cases  satisfactorily  by  each 
of  the  above  plans ;  but  my  decided  impression  is,  that  the  former  is 
to  be  preferred. 
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Symptoms. — These  are  so  conspicuous  as  at  once  to  satisfy  the 
surgeon  of  the  nature  of  the  injury.  Acute  pain  at  the  moment  the 
injury  takes  place, — inability  to  sustain  the  superincumbent  weight, — 
angular  deformity  in  raising  the  limb, — sudden  inability  to  move  the 
limb  by  the  voluntary  action  of  its  own  muscles, — and  preternatural 
motion  of  the  lower  part  of  the  thigh-bone  when  otherwise  acted  on, 
are  invariable  symptoms  ;  and  the  following,  though  not  always,  are 
generally  present. 

There  is  shortening  of  the  extremity,  if  the  fracture  be  oblique, 
varying  in  extent  according  to  the  obliquity.  To  ascertain  the 
extent  of  shortening,  or  longitudinal  displacement,  as  it  is  sometimes 
called,  take  the  anterior  superior  spinous  process  of  the  ilium  and 
some  prominent  point  at  the  tinder  extremity  of  the  femur,  or  head 
of  the  tibia,  and  compare  the  measurement  with  that  between  the 
corresponding  parts  on  the  opposite  side  of  the  body.  Shortening  of 
the  limb  may  be  prevented  by  the  bone  being  splintered,  and  the  two 
fractured  extremities  being  locked  into  each  other.  This  symptom 
may  not  appear  immediately,  the  contraction  of  the  muscles  by  which 
it  is  produced  being  gradual.  If  the  fracture  be  transverse,  there 
may  be  no  shortening,  unless  the  violence  which  produced  the  injury 
was  so  great,  or  applied  in  such  a  manner,  as  to  force  the  lower  frag- 
ment from  resting  at  any  point  against  the  upper. 

Crepitation  may  be  generally  produced,  more  especially  if  the  frac- 
ture be  transverse,  by  performing  rotatory  motion.  If  the  fracture 
be  oblique,  this  symptom  may  not  be  perceptible,  until  the  limb  has 
been  elongated.  The  presence  of  crepitus  is  an  indubitable  proof 
of  the  existence  of  fracture,  although  its  absence  cannot  be  taken 
as  an  indication  of  the  contrary  ;  fur  it  is  sometimes  altogether 
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prevented  by  the  interposition  of  muscular  fibres  between  the  frac- 
tured portions.: 

Tumefaction  to  a  considerable  extent  may  be  present,  the  foot 
is  for  the  most  part  turned  a  little  outwards,  and  the  femur  is  most 
accessible  to  the  fingers  along  its  sides. 

NATURE  OF  DISPLACEMENT. 

If  the  fracture  be  oblique,  and  if  it  be  not  very  near  either  of  the 
extremities  of  the  shaft,— in  which  case  there  are  some  modifica- 
tions of  the  displacement  to  be  stated  afterwards,— the  part  above 
the  fracture  has  generally  two,  and  the  part  below  four  peculiarities 
of  displacement.  The  upper  fragment  is  drawn  too  far  forwards  by 
the  psoas  magnus  and  iliacus  internus  muscles  ;  which,  in  their  way 
from  the  iliac  fossa  and  lumbar  division  of  the  spine  to  the  trochanter 
minor  into  which  they  are  inserted,  describe  an  arc,  the  convexity  of 
which  is  forward.  There  being  no  longer  the  usual  resistance  offered 
to  the  contraction  of  these  muscles,  they  draw  forward  the  upper 
fragment.  It  is  also  generally  drawn  a  little  outwards  by  the  glutseus 
maximus  muscle.  Of  course  the  upper  part  of  the  bone  can  undergo 
no  retraction.  The  part  below  the  fracture  is  displaced  in  the  four 
following  directions  : — 

1st.  It  is  displaced  backwards,  chiefly  perhaps  by  its  own  weight, 
and  by  being  overlapped  by  the  upper  part. 

2nd.  It  is  drawn  too  near  the  mesial  plane.  The  course  of  the 
adductor  longus,  brevis,  and  magnus,  is  from  within  outwards,  and 
thus  these  muscles  draw,  or  as  their  very  name  imports,  they  adduct, 
the  lower  fragment  too  near  the  mesial  plane. 

3rd.  It  is  rotated  outwards,  thus  occasioning  eversion  of  the  ex- 
tremity. Some  attribute  this  eversion  to  the  mere  weight  of  the 
limb;  but  as  many  of  the  fibres  of  the  adductor  muscles  have  the 
planes  of  their  insertion  farther  back  than  the  planes  of  their  origin, 
it  is  probable  that  they  assist  in  producing  rotation  outwards,  and 
they  will  have  a  greater  tendency  to  do  so  on  account  of  the  falling 
back  of  the  lower  fragment,  which  makes  the  plane  of  their  insertion 
farther  back  than  usual  from  those  of  their  origin. 

4th.  It  is  drawn  upwards,  producing  shortening  of  the  extremity. 
This  displacement  is  occasioned  chiefly  by  the  muscles  which  go 
between  the  pelvis  and  the  leg,  namely,  the  biceps,  seini-tendinosus, 
semi-membranosus,  rectus,  and  gracilis,  assisted,  no  doubt,  by  the 
muscles  inserted  into  the  fragment  below  the  fracture.  If,  however, 
the  fracture  be  transverse,  it  may  happen,  on  account  of  the  breadth 
of  surface  of  the  fracture,  that  some  part  of  the  lower  fragment 
presses  against  some  part  of  the  upper,  in  which  case  there  will  be 
no  shortening  ;  but  if  the  fracture  be  oblique,  the  contraction  of  the 
muscles  will  not  be  prevented  by  the  position  of  the  fractured 
portions,  and  consequently  shortening  will  take  place. 
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According  to  Key,  the  displacement  in  fracture  of  the  femur  is  not 
to  be  attributed  to  the  action  of  the  muscles  inserted  into  the  upper 
fragment ;  but  chiefly  to  that  of  the  muscles  which  go  to  the  lower 
fragment.  He  supposes  that  the  muscles  surrounding  the  fracture 
and  inserted  into  the  lower  fragment  become  the  subject,  first  of  effu- 
sion of  blood,  and  subsequently  of  serous  infiltration,  in  conse- 
quence of  slight  inflammation,  and  that  they  are  thereby  irritated, 
swelled,  and  excited  to  contract ;  and  the  lower  fragment  being 
movable  is  thus  drawn  up.  The  direction  of  the  upper  fragment, 
according  to  Mr.  Key,  will  then  depend  upon  the  direction  of  the 
plane  of  the  fracture.  If  the  fracture  go  from  above  downwards, 
and  from  within  outwards,  the  lower  fragment  by  being  drawn 
upwards,  presses  the  upper  fragment  forwards  and  outwards.  If  the 
plane  of  the  fracture  be  from  before  backwards,  and  from  without 
inwards,  the  effect  of  drawing  up  the  lower  fragment  will  be  to 
displace  the  upper  fragment  forwards  and  inwards.  According,  there- 
fore, to  this  authority,  the  displacement  of  the  upper  fragment  is 
not  so  much  caused  by  the  action  of  its  own  muscles,  as  by  the  lower 
fragment ;  and  the  direction  in  which  the  upper  fragment  is  displaced, 
by  the  drawing  up  of  the  lower,  depends  on  the  direction  of  the  plane 
of  the  fracture.  If  the  fracture  be  situated  at  the  upper  extremity 
of  the  shaft,  the  psoas  magnus  and  iliacus  internus  draw  the  upper 
fragment  directly  forwards,  producing  a  tumour  in  the  groin  ;  and  if 
the  fracture  be  transverse,  and  immediately  above  the  condyles,  the 
lower  fragment  is  drawn  downwards  and  backwards  by  the  gastro- 
cnemius externus,  plantaris,  and  popliteus,  so  that  the  lower  extre- 
mity of  the  upper  fragment  appears  as  if  it  were  the  part  displaced. 

Treatment. — After  coaptation  of  the  fractured  portions,  which 
should  be  obtained  as  speedily  as  possible,  the  object  of  treatment  is 
to  preserve  the  parts  at  rest  and  properly  adjusted ;  which  can  be 
done  by  attention  to  attitude  and  application  of  apparatus. 

Attitude. — Various  attitudes  have  been  recommended.  Desault 
advises  that  the  patient  be  placed  on  his  back  on  a  hard,  unyielding 
mattress,  with  the  trunk,  thigh,  and  leg  in  a  straight  line  with  each 
other ;  this  attitude  he  employs  partly  with  a  view  to  give  ease 
to  the  patient,  but  chiefly  that  the  muscles  may  be  equally  relaxed, 
and  apparatus  be  easily  applied  for  keeping  the  limb  extended,  and 
at  rest. 

A  second  attitude  is  that  proposed  by  Sir  Chai-les  Bell,  in  which 
the  patient  is  placed  on  his  back  with  the  trunk  i-aised,  the  thigh 
slightly  bent  on  the  pelvis,  and  the  leg  bent  on  the  thigh. 

Mechanism. — This  is,  likewise,  very  various.  The  splint  of  Desault 
and  also  that  of  Boyer  are  appliances  which  were  successfully 
employed  by  these  celebrated  surgeons,  and  although  very  complicated 
and  cumbersome,  and  not  now  employed  in  this  country,  yet  they 
were  useful  on  the  very  same  principle  as  the  apparatus  now  in  most 
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general  use,  and  no  doubt  led  to  its  introduction.  The  apparatus  to 
which  I  allude  is,  in  fact,  the  mechanism  of  Desault  simplified  j  it 
has  been  very  strongly  recommended  by  Mr.  Liston,  and  is  now 
generally  approved,  and  adopted  in  all  fractures  of  the  shaft,  except 
those  at  its  very  extremities. 

This  plan  of  treatment  being  the  same  as  that  recommended  for 
fracture  of  the  neck  of  the  femur,  with  the  single  exception  that  in 
addition  to  what  is  used  in  that  case,  a  short  wooden  splint  should  be 
applied  to  the  inside  of  the  thigh,  it  is  unnecessary  again  to  describe 
it.    It  is  of  all  methods  the  easiest  to  the  patient ;  it  prevents  ever- 
sion,  shortening,  and  deformity  ;  and  the  mechanism  is  so  applied 
that  the  pelvis,  thigh,  leg,  and  foot  constitute  one  rigid  body,  which 
may  be  moved  entire,  but  the  various  parts  of  which  being  immov- 
able inter  se,  preserve  the  same  mutual  relation.    Some  surgeons 
object  to  the  treatment  above  described,  if  the  fracture  be  at  the 
upper  extremity  of  the  shaft  and  immediately  below  the  trochanter 
minor,  on  the  ground  that— 1st.  The  psoas  magnus  and  iliacus 
internus  muscles  having  no  antagonists,  and  being  put  on  the  stretch 
by  the  straight  position,  will  draw  the  upper  part  too  far  forward  ; 
and  2nd.  The  perineal  band,  if  made  very  tight, — and  if  it  be  not 
made  tight  it  cannot  answer  the  purpose  for  which  it  is  employed, — 
will  tend  to  assist  the  two  muscles  in  increasing  this  displacement  of 
the  upper  fragment.    In  consequence  of  these  objections  to  the 
straight  position,  they  advise  that  the  patient  be  placed  in  the  attitude 
recommended  by  Sir  Charles  Bell  for  the  treatment  of  fractures  of 
the  shaft;  but  with  this  peculiarity,  that  the  trunk  should  be  so  much 
raised  as  to  make  the  patient  sit  erect  for  the  purpose  of  relaxing  the 
psoas  magnus  and  iliacus  internus  muscles ;  and  that  four  wooden 
splints  be  applied,  one  to  the  front,  another  to  the  back,  and  one  to 
each  side  of  the  limb.    If  the  fracture  be  so  nearly  transverse  that 
the  upper  fragment  by  pressing  against  the  lower  may  prevent  its 
retraction,  this  treatment  may  answer  ;  but  if  the  fracture  be  at  all 
oblique,  I  would  recommend  the  former  plan,  which  I  have  employed, 
even  in  this  fracture,  with  the  most  satisfactory  result.  This  fracture 
can  be  very  conveniently  and  satisfactorily  treated  in  the  bent  atti- 
tude, referred  to  above,  by  means  of  Amesbury's  admirable  apparatus 
or  fracture-bed  for  fractures  at  the  upper  part  of  the  femur,  along 
with  four  wooden  splints,  firmly  applied  to  the  front,  back,  and  two 
sides  of  the  thigh.    This  apparatus  renders  it  unnecessary  to  move 
the  patient's  body  for  any  purpose,  and  it  has  also  the  great  advan- 
tage of  making  it  practicable  and  easy  to  keep  up  extension,  and 
thereby  to  prevent  shortening  the  limb. 

In  transverse  fracture,  immediately  above  the  condyles,  or  in  the 
under  third,  the  preferable  attitude  is,  to  have  the  leg  slightly  bent, 
so  as  to  relax  the  gastrocnemius  exteraus,  plantaris,  and  popliteus 
muscles,  which  draw  backwards  the  lower  fragment.  The  most  elegant 
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apparatus  for  the  treatment  of  fracture  in  this  situation,  is  M'ln  tyre's 
splint,  which  consists  of  a  sandal,  and  leg  and  thigh-pieces  ;  the  two 
latter  forming  a  double  inclined  plane  with  each  other.  The  thigh- 
piece  is  double,  the  one  portion  sliding  on  the  other,  and  can  be 
lengthened  or  shortened,  and  firmly  fixed  by  means  of  a  scresv.  By 
lengthening  the  thigh-piece,  which  can  be  done  without  removing  it 
from  the  patient's  body,  extension  of  the  thigh  can  be  kept  up.  The 
leg  and  thigh  should  be  included  in  a  roller  along  with  the  splint ; 
three  short  wooden  splints  should  also  be  applied  to  the  lower  part  of 
the  thigh,  namely,  one  in  front  and  one  on  each  side,  and  the  roller 
should  be  carried  up  to  the  upper  part  of  the  shaft.  By  the  above 
means  the  fractured  portions  will  be  kept  in  apposition  and  at  rest  : 
the  whole  of  the  extremity  may  be  moved  along  with  the  splint,  but 
the  fractured  portions  will  be  preserved  in  contact,  and  their  proper 
relations  to  each  other  effectually  maintained.  In  oblique  fracture  in 
the  under  third,  notwithstanding  the  action  of  the  muscles  above 
referred  to,  I  prefer  the  straight  position,  as  that  in  which  extension 
can  be  most  effectually  kept  up,  and  shortening  and  deformity  conse- 
quently prevented. 

OBLIQUE  FRACTURE  OF  EITHER  CONDYLE. 

Symptoms. — This  injury  may  be  recognised  by  the  crepitus  which 
is  felt  on  taking  a  firm  hold  of  the  condyles  of  the  femur,  and  pro- 
ducing flexion  and  extension  of  the  knee-joint.  The  mobility  of 
the  condyle  is  caused  by  the  alternate  contraction  and  relaxation  of 
the  gastrocnemius.  When  the  leg  is  very  much  bent,  a  fissure  may 
sometimes  be  detected.  From  the  extension  of  the  fracture  into  the 
joint,  it  is  sometimes  followed  by  inflammation  of  the  knee-joint,  and 
by  that  means  has  been  known  to  give  rise  to  serious  consequences. 

Nature  of  Displacement.— The  vasti  muscles  passing  around  the 
condyles,  to  be  inserted  into  the  patella,  prevent  great  displacement. 
The  fragment,  however,  has  a  tendency  to  be  slightly  drawn  back- 
wards by  the  gastrocnemius  externus ;  and  if  the  fracture  be  of  the 
inner  condyle,  besides  being  slightly  drawn  backwards,  it  is  also 
drawn  a  little  upwards  by  the  adductor  magnus. 

Treatment.—  The  same  treatment  is  pursued,  whether  there  be 
fracture  of  the  external  or  internal  condyle.  The  extended  position 
is  by  all  preferred,  because  the  head  of  the  tibia,  acting  as  a  splint, 
resists  displacement.  Pasteboard  or  gutta-percha  splints,  moistened 
in  warm  water,  should  be  applied  by  means  of  a  roller.  In  these 
injuries,  inflammation  within  the  cavity  of  the  joint  is  much  to  be 
dreaded  j  the  use  of  pressure,  therefore,  by  the  above  mechanism, 
must  be  deferred  until  all  inflammation  has  subsided.  The  rule  to  be 
observed  is  to  keep  the  proper  attitude  from  the  commencement,  but 
not  to  apply  the  mechanism  until  all  danger  of  inflammation  is  passed. 
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Fractures  of  the  patella  are  either  transverse  or  longitudinal;  the 
former  are  more  frequent  than  the  latter,  the  exciting  causes  being 
more  numerous.  Fractures  of  this  bone  may  be  either  simple  or 
compound;  but  the  compound  fracture  is  fortunately  of  compara- 
tively  rare  occurrence. 

Fig.  70. 


Transverse  Fracture.—  This  injury  may  be  produced  by  direct 
violence,  such  as  a  fall  or  a  blow,  or  by  violent  contraction  of  the 
four  strong  extensor  muscles  of  the  leg  attached  to  the  patella. 
Persons  have  been  frequently  known  to  meet  with  this  fracture  from 
the  last-mentioned  cause,  while  ascending  a  stair ;  and  the  reason  of 
this  may  be  easily  understood.    The  ordinary  action  of  the  rectus 
femoris  and  triceps  extensor  cruris  is  to  bring  the  leg  forward  ;  this 
they  do  by  having  their  fixed  points  of  attachment  above,  and  they 
then  extend  the  leg  by  drawing  up  the  patella,  which,  through  the 
medium  of  the  ligamentum  patellse,  brings  the  leg  forward.  In 
ascending  a  flight  of  stairs  the  action  of  the  muscles  is  exactly  the 
reverse.    When  the  leg  is  raised  on  the  step  to  be  ascended,  the 
patella  is  made  the  fixed  point  of  the  attachment  of  the  muscles,  and 
in  the  half-bent  position  in  which  the  leg  is  placed,  the  patella  rests 
only  by  a  small  part  of  its  posterior  surface  on  the  femur,  its  two 
extremities,  and  especially  its  apex,  being  unsustained.    The  four 
muscles,  by  their  contraction,  then  raise  up  the  femur,  so  as  to  be  in 
a  line  with  the  leg,  and  while  they  do  so,  it  is  evident  that  the  patella 
has  to  sustain  the  whole  force  of  muscular  action,  together  with  the 
weight  of  the  body.    The  apex  of  the  bone  has  a  tendency  to  be 
drawn  downwards,  and  the  upper  part  backwards,  by  the  extensor 
muscles;  so  that  while  the  middle  part  rests  on  the  femur,  and  has  to 
sustain  the  whole  superincumbent  weight  and  muscular  action,  if 
those  be  too  much  for  the  strength  of  the  bone,  it  snaps,  and  the 
muscles  having  thus  lost  their  under-fixed  attachments,  can  no  longer 
support  the  body,  and  consequently  it  falls  backwards.     It  is  a 
popular  mistake  that  the  fall  is  the  cause,  whereas  it  is  in  fact  the 
consequence,  of  the  accident.    This  explains  the  reason  why  this 
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accident  frequently  happens  to  an  individual  ascending  a  flight  of 
stairs  with  a  burden  on  his  back.  This  fracture  has  also  been  known 
to  take  place  during  an  attack  of  convulsions,  while  the  patient  was 
stretched  on  his  back  ;  and  a  case  is  on  record,  in  which  it  was 
produced  by  placing  the  body  of  an  individual  in  the  position  neces- 
sary for  performing  the  operation  of  lithotomy,  and  by  the  straining 
of  the  muscles  during  the  operation. 

Symptoms. — The  fracture  may  be  easily  known  by  the  two  projec- 
tions formed  by  the  fragments,  and  the  unnatural  depression  between 
them,  into  which  the  fingers  may  be  pressed  down  towards  the  femur, 
as  far  as  the  integuments  will  permit.  The  extent  of  the  depression 
will  depend  on  the  circumstance,  whether  the  ligamentous  expansion 
covering  the  anterior  surface  of  the  patella  be  lacerated  or  not.  The 
two  fragments  are  easily  movable,  but  any  lateral  movement  of  thetn 
is  attended  with  pain.  On  bending  the  leg  on  the  thigh,  the  space 
between  the  fragments  is  increased  ;  it  is  diminished  on  bending  the 
thigh  and  extending  the  limb.  The  patient  has  not  the  power  of 
extending  the  leg,  or  of  supporting  the  weight  of  the  body  on  that 
leg,  as  the  knee  bends  forwards  when  the  weight  is  placed  upon  it, 
from  the  loss  of  action  in  the  extensor  muscles.  The  manner  in 
which  the  patient  attempts  to  bring  his  leg  forwards  is  also 
diagnostic  ;  he  leans  the  body  forward,  and  then  swings  forward  the 
whole  of  the  extremity  by  calling  into  action  the  muscles  which  bend 
the  thigh  upon  the  pelvis.  The  nature  of  the  violence,  and  the 
tumefaction  which  quickly  follows  from  the  extravasation  of  blood 
and  secretion  of  synovia,  are  indicative  of  the  character  of  the  injury. 

Nature  of  Displacement. — The  lower  fragment  remains  in  its 
natural  position,  and  follows,  together  with  the  ligamentum  patellae, 
the  motions  of  the  leg  j  the  upper  fragment  is  drawn  upwards  by  the 
ftmr  extensor  muscles.  The  distance  of  the  fragments  from  each 
other  is  increased  by  the  bent  position  of  the  leg;  but  it  varies, 
according  as  the  tendinous  expansion  from  the  muscles  over  the  bone 
is  more  or  less  lacerated.  If  the  aponeurosis  escape  with  very  little 
laceration,  the  separation  of  the  fragments  may  be  limited  to  a  very 
email  extent ;  whereas,  if  it  be  completely  lacerated,  they  may  be 
removed  some  inches  from  each  other. 

Sir  Astley  Cooper  says,  that  the  upper  portion  may  be  drawn  up  five 
inches,  and  others  have  referred  to  a  specimen  in  the  museum  of  St. 
Thomas's  Hospital,  in  which  the  two  fragments  are  connected  by  a 
broad  structure  fully  five  inches  in  length. 

Mode  of  Union.— Transverse  fractures  of  the  patella  are  very 
rarely  united  by  bone,  but  in  almost  all  cases  by  a  ligamentous 
substance.  It  was  long  supposed  that  there  was  something  peculiar 
about  the  structure  of  the  patella  which  was  unfavourable  to  the 
fresh  formation  of  bone.  Larrey  was  the  first  who  questioned  the 
existence  of  this  supposed  peculiarity  :  he  ascribed  the  rarity  of  bony 
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union  to  the  difficulty  of  keeping  the  fragments  in  immediate ^po- 
sition :  and  the  correctness  of  his  view,  both  as  to  the  possibility  of 
union  by  bone,  and  the  cause  of  its  rare  occurrence,  is  now  completely 
proved. 

Fig.  72. 


That  after  fracture  of  the  patella  the  union  may  take  place  by  bone, 
can  no  longer  be  denied.    In  longitudinal  fracture  of  the  patella,  it  is 
even  acknowledged  to  be  the  usual  mode  of  union,— so  frequently 
does  it  occur.    In  transverse  fracture,  though  it  is  rarely  met  with, 
yet  its  possibility  is  incontestably  proved.   Sir  Astley  Cooper  says  :— 
"  In  a  patient  of  my  kind  friend  M.  Copart,  of  Paris,  I  once  saw  a 
case  which  appeared  to  me  to  be  united  by  bone  ;  and  Mr.  Fielding, 
of  Hull,  has  published  a  similar  case."    Sir  Charles  Bell,  in  his  work 
"  On  Injuries  of  the  Spine  and  Thigh-bone,"  says  : — "  This  very  week 
a  woman  goes  out  of  the  Middlesex  Hospital  with  a  fractured  patella 
united  by  bone,  and  you  can  feel  the  ridge  of  union.    Admitting  that 
we  may  be  deceived  in  this,  there  can  be  no  deception  in  the  prepara- 
tion, which  I  place  in  your  hands ;  you  have  the  patella  shattered 
and  reunited  by  bone,  and  you  perceive  the  fragments  are  united 
with  perfect  regularity.    I  have,  besides,  eight  specimens  of  fractured 
patella  reunited  by  ligament,  and  two  by  bone.    The  ninth  specimen 
decides  the  matter.    You  see  that  the  fracture  has  not  only  been 
across,  but   that   there  has   been  a   rent   longitudinally."  M. 
Lallement  records  an  unequivocal  specimen  of  union  by  bone  in 
ti-ansverse  fracture.    It  was  proved  by  dissection  of  the  part,  after 
the  death  of  the  patient  from  another  affection.    Mr.  Wilson  has  found 
on  dissection,  specimens  of  union  by  bone  in  transverse  fracture; 
and  the  collection  of  Dr.  William  Hunter  is  said  to  contain  a  well- 
marked  example.    On  the  possibility  of  bone  being  formed  in  fracture 
of  the  patella  there  is  now  no  difference  of  opinion  ;  and  that  the 
cause  of  its  extreme  rarity  in  transverse  fracture  is  the  want  of  correct 
apposition,  appears  evident  from  the  following  considerations  : — 

1.  Bony  union  is  very  common  in  longitudinal,  and  very  rare  in 
transverse  fracture;  and  it  seems  difficult  to  assign  any  explanation  of 
the  difference,  except  the  comparative  facility  in  the  one  case,  and 
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the  extreme  difficulty  in  the  other,  of  preserving  the  parts  in  appo- 
sition. 

2.  If  in  longitudinal  fracture  the  soft  parts  be  so  lacerated  that  it 
is  difficult  to  preserve  the  fragments  in  apposition,  then  ligamentous 
union  is  the  usual  result.  This  seems  to  show  clearly  that  the  obstacle 
to  bony  union  is  the  want  of  apposition. 

3.  In  the  case  recorded  by  Sir  Astley  Cooper  of  Mr.  Marryatt, 
who  was  thrown  from  his  gig  as  he  was  passing  along  the  Strand, 
there  was  transverse  fracture  of  the  patella ;  and  the  lower  fragment 
was  also  broken  perpendicularly,  so  that  the  bone  was  divided  into 
three  pieces.  The  transverse  fracture  united  by  ligament,  but  the 
perpendicular  by  bone. 

4.  In  several  instances  Sir  Astley  Cooper  divided  the  patella  trans- 
versely in  rabbits,  by  drawing  the  integuments  to  one  side,  and  then 
placing  a  knife  upon  the  bone,  and  striking  the  knife  lightly  with 
mallet.  He  states,  that  in  no  instance  in  which  he  performed  the 
experiment,  either  in  the  rabbit  or  in  the  dog,  did  he  ever  succeed  in 
obtaining  bony  union.  He  performed  the  experiment  of  dividing  the 
bone  longitudinally  both  in  the  rabbit  and  the  dog;  and  when  the 
precaution  was  taken  not  to  divide  the  tendinous  fibres  above, 
or  the  ligament  below,  so  that  the  fragments  were  preserved  in  close 
apposition,  bony  union  was  readily  obtained;  whereas,  if  these  pre- 
cautions were  not  attended  to,  the  union  was  ligamentous. 

5.  Mr.  George  Gulliver  has,  in  the  "  Edinburgh  Medical  and  Sur- 
gical Journal,"  related  a  series  of  experiments  on  transverse  division 
of  the  patella,  in  which  he  took  care  to  divide  the  bone  without 
destroying  or  interfering  with  the  fibrous  expansion  in  front  of  it ; 
and,  except  in  one  instance,  that  of  an  old  dog,  where  the  union  was 
ligamentous,  the  division  was  followed  by  perfect  ossific  union.  The 
fibrous  expansion,  being  uninjured,  kept  the  parts  in  apposition. 

6.  I  had  a  case  in  which  there  was  a  crucial  fracture  of  the  patella  in 
consequence  of  a  contusion  from  the  explosion  of  a  stone  in  a  quarry. 
The  lateral  fragments  united  by  bone,  the  superior  and  inferior  by 
ligament. 

In  longitudinal  and  comminuted  fractures,  union  readily  takes 
place  by  bone,  but  very  rarely  in  transverse,  on,  account  of  the  diffi- 
culty of  preserving  the  parts  in  apposition.  When  the  separation  is 
too  great  for  ossific  union,  the  parts,  according  to  Mr.  Adams,  who 
has  devoted  much  attention  to  this  subject,  are  connected  by  liga- 
mentous intervening  tissue,  or  by  thickened  aponeurotic  covering 
of  the  anterior  surface  of  the  bone,  according  to  the  extent  ot 
separation.  When  the  separation  does  not  exceed  an  inch  and  a  half, 
the  fragments  become  connected  by  fibrous  or  ligamentous  structure, 
which  fills  up  the  space  between  them,  and  binds  them  firmly  to  each 
other  When  the  separation  does  exceed  an  inch  and  a  half,  the 
fragments  are  joined  only  by  the  thickened  fascia  or  aponeurosis 
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which  passes  over  the  bone;  and  this  aponeurosis  has  been  found  to 
present  three  varieties  of  relation  to  the  fragments.  It  is  sometimes 
adherent  only  to  the  periosteal  surfaces,  sometimes  it  dips  down  and 
has  an  attachment  to  the  fractured  surface  of  each  fragment,  and 
sometimes,  indeed  most  frequently,  it  passes  from  the  periosteal 
surface  of  the  upper  to  the  fractured  surface  of  the  lower  fragment. 

Treatment.— The  principal  indications  in  treatment  are,  to  relax 
the  four  extensor  muscles,  to  subdue  inflammation  of  the  joint,  if  it 
should  occur,  and  to  keep  the  fractured  surfaces  as  close  as  possible 
together  by  means  of  mechanism.    Attention  to  the  first  indication 
is  essential  to  the  fulfilment  of  the  third.    It  is  of  the  greatest  im- 
portance carefully  to  attend  to  the  period  at  which  it  is  proper  to 
commence  the  use  of  means  for  the  attainment  of  these  three  objects  : 
for  the  first,  means  should  be  taken  as  soon  as  the  surgeon  has  an 
opportunity  of  seeing  the  injury;  for  the  second,  as  soon  as  symptoms 
of  inflammation  appear;  and  for  the  third,  not  on  any  account  at 
first,  or  for  several  days,  lest  inflammation  should  come  on,  which 
would  be  aggravated  by  the  pressure ;  or,  if  inflammation  has  already 
occurred,  not  until  it  has  subsided.    For  the  purpose  of  relaxing  the 
muscles,  the  trunk  should  be  raised  to  the  sitting  posture,  so  as  to  relax 
the  rectus;  the  thigh  should  be  bent  on  the  pelvis;  and  the  leg  extended 
on  a  line  with  the  thigh,  having  the  heel  elevated  a  little,  so  as  to  be 
higher  than  the  knee,  but  not  much  raised,  lest  the  position  should  be 
painfully  constrained.    In  this  attitude  the  parts  of  the  skeleton,  to 
which  the  extensor  muscles  are  attached,  are  approximated. 

For  subduing  inflammatory  symptoms  of  the  joint,  leeches,  evapo- 
rating lotions,  and  purgatives  should  be  employed ;  and  if  the  symp- 
toms be  violent,  venesection,  antimonials,  and  low  diet,  to  an  extent 
proportioned  to  the  age  and  constitution  of  the  patient.    While  the 
above  remedies  must  never  be  withheld  when  necessary,  they  ought 
always  to  be  used  as  sparingly  as  possible,  otherwise  the  energy  of  the 
reparative  powers  will  be  diminished.    For  preserving  the  fragments 
as  closely  in  apposition  as  is  practicable,  various  kinds  of  mechanism 
are  employed,  together  with  the  attitude  described  above.    For  my 
own  part,  I  prefer  the  simple  means  recommended  by  Mr.  Liston, 
which  I  have  used  in  this  fracture  with  as  favourable  a  result  as  coidd 
be  reasonably  wished.    They  consist  of  a  simple  roller  applied  from 
the  foot  to  a  little  below  the  knee,  to  prevent  swelling  of  the  leg  and 
foot  from  infiltration,  and  a  straight  wooden  splint,  hollow  at  its  two 
extremities  and  well  padded,  extending  along  the  back  of  the  limb 
from  a  little  below  the  tuberosity  of  the  ischium  to  a  little  below  the 
middle  of  the  leg,  and  retained  by  a  roller,  not  tightly  applied.  The 
fragment  of  bone  connected  with  the  rectus  and  triceps  muscles  should 
be  pressed  towards  the  fragment  attached  to  the  ligameutum  patellae, 
before  the  under  part  of  the  thigh  is  included  in  the  roller.  Sir 
Astley  Cooper  recommends  as  the  best  mechanism  for  this  injury,  a 
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broad  leather  strap,  buckled  round  the  thigh  just  above  the  knee, 
from  which  a  long  strap  descends,  passes  under  the  sole  of  the  foot,' 
and  is  brought  up  to  a  buckle  on  the  opposite  side  of  the  thigh  belt. 
The  leg  is  enveloped  in  a  roller,  and  the  limb  kept  extended  by  a 
long  splint  behind  the  knee.  Mr.  Amesbury  devised  an  apparatus 
for  transverse  fractures  of  the  patella,  which  has  been  called  the 


Fig.  73. 


From  Sib  Astlky  Coopek. 

uniting  bandage,  and  consists  of  two  pieces  of  leather  softly  padded 
on  the  inner  surface,  and  long  enough  to  pass  half  way  round  the 
limb;  these  are  buckled  firmly  above  and  below  the  patella,  by  straps 
passing  behind  the  limb.  Two  short  straps,  attached  to  the  lower 
margin  of  the  upper  belt,  are  brought  down  one  on  either  side  of  the 
patella,  and  buckled  to  the  upper  margin  of  the  lower  belt,  tightly 
enough  to  approximate  the  opposite  edges  of  the  pads,  and  at  the 
same  time  the  two  portions  of  the  patella.  A  long  strap  is  then 
carried  down  the  outside  of  the  leg  from  the  upper  pad,  under  the 
sole  of  the  foot,  and  up  the  inside  of  the  leg  to  meet  a  buckle  on  the 
inside  of  the  same  pad.  A  long  splint  is  then  applied  to  the  back  of 
the  limb.  The  plan  commonly  adopted  to  bring  the  fragments 
towards  each  other  is,  to  apply  a  circular  bandage  both  above  and 
below  the  fractured  patella,  drawing  it  together  by  tapes  placed 
between  the  bandage  and  the  limb.  The  tapes  are  tied  over  the 
rollers,  and  the  upper  fragment  is  thus  kept  down.  It  has  been  very 
justly  objected  to  this  common  method  of  treatment, — and  the  objec- 
tion applies  equally  to  Mr.  Amesbury's,  and  to  some  others,  which  it  is 
unnecessary  here  to  describe, — that  all  belts  and  bandages  tightly 
applied  above  and  below  the  fragments  must  press  the  extensors 
attached  to  the  upper  fragment  towards  the  femur,  and  the  ligamen- 
tum  patella?  backwards,  so  as  to  sink  towards  the  joint,  and  thus  the 
upper  and  lower  extremities  of  the  patella  are  pressed  backwards, . 
and  the  fractured  surfaces,  instead  of  being  in  the  same  plane,  are 
raised  forwards,  so  as  to  form  an  angle  with  each  other.  As  the 
under  fragment  has  no  tendency  to  displacement,  no  advantage  what- 
ever can  result  from  pressure  below  it;  but  it  must  be  drawn  down- 
wards by  pressing  back  the  ligamentum  patella;,  besides  having  its 
broken  surface  inclined  forwards  instead  of  upwards.    Mr.  Lonsdale 
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has  contrived  a  very  ingenious  but  rather  complicated  apparatus,  for 
preserving  the  fragments  in  apposition  without  circular  constriction 
of  the  limb.  M.  Malgaigne  has  been  very  successful  in  procuring 
bony  union  in  consequence  of  using  an  apparatus,  by  means  of  which 
the  fragments  are  kept  firmly  together.  It  consists  of  two  hooks  at 
each  end,  which  are  fixed  into  the  tendinous  aponeurosis  over  each 
fragment,  and  are  drawn  towards  each  other  by  means  of  a  screw. 
It  is  of  the  greatest  consequence  to  have  the  medium  of  union  as  short 
as  possible;  for  if  it  be  of  great  length,  there  will  be  proportionate 
retraction  of  the  muscles,  and  consequently  diminution  of  their 
power,  and  the  patient,  after .  his  recovery,  will  not  be  able  to  walk 
quickly  without  a  halt : — hence  the  importance  of  preserving  the 
parts  as  nearly  as  possible  in  apposition. 


LONGITUDINAL  OR  PERPENDICULAR  FRACTURE. 

This  injury  is  caused  by  direct  violence,  and  may  be  easily  detected 
by  careful  manipulation.  Progression  is  difficult  and  painful,  but  not 
impossible,  and  re-union  by  bone  is  readily  effected. 

Treatment. — The  joint  is  to  be  kept  extended  and  at  rest,  the  usual 
precautions  to  be  taken  against  the  occurrence  of  synovitis,  and  the 
ordinary  methods  to  be  adopted  if  it  should  occur.  After  all  risk  of 
synovitis  is  over,  a  slight  lateral  pressure  is  to  be  kept  up,  which  can 
be  conveniently  done  by  pasteboard  splints  and  a  roller,  or  more 
elegantly  by  a  pad  on  each  side  of  the  patella,  and  a  laced  knee-cap. 
As  a  precautionary  measure,  a  straight  splint  should  be  applied 
behind  the  joint. 


COMPOUND  OPEN,  OR  EXPOSED  FRACTURE  OF  THE  PATELLA. 

Tins  is  a  very  serious  injury,  and  always  gives  rise  to  the  greatest 
anxiety  in  the  mind  of  the  surgeon,  not  merely  on  account  of  its 
being  open,  which  is  in  itself  an  unfavourable  circumstance,  but 
because  the  patella  being  a  part  of  the  knee-joint,  that  large  articula- 
tion is  laid  open,  and  the  danger  is  from  the  synovitis  and  its  conse- 
quences, and  the  great  constitutional  irritation,  which  are  apt  to 
result.  A  wound  extending  into  a  joint  is  at  all  times  a  serious 
injury;  and  when,  as  in  open  fracture  of  the  patella,  the  joint  is  not 
only  exposed,  but  the  accident  is  complicated  with  injuries  of  the  bone 
and  soft  tissues,  which  must  give  rise  to  inflammation,  the  accident  is 
of  a  very  dangerous  character.  Such  injuries  often  prove  fatal  in  a 
very  short  time,  and  when  this  happens,  it  is  usually  in  consequence 
of  violent  irritative  fever  caused  by  inflammation  of  the  joint.  The 
inflammation  of  the  joint  may  prevent  any  opportunity  of  performing 
amputation  ;  for  this  should,  on  no  account,  be  attempted,  except  after 
the  patient  has  recovered  from  the  collapse  caused  by  the  injury 
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before  the  inflammation  commenced  ■  or  after  the  active  inflammation 
and  constitutional  irritation  have  subsided. 

The  conditions  which  justify  amputation  are  mentioned  in  speaking 
of  compound  fracture  in  the  beginning  of  this  chapter.  When  an 
attempt  is  to  be  made  to  save  the  limb,  it  should  be  laid  at  rest  in  the 
position  proper  for  fracture  of  the  patella  ■  the  edges  of  the  wound 
should  be  brought  together  as  speedily  as  possible,  and  every  means 
taken  to  prevent  violent  inflammation,  and  to  secure  adhesion.  When 
inflammation  occurs,  it  must  be  combated  by  the  employment  of  the 
ordinary  antiphlogistic  remedies,  together  with  the  local  use  of 
leeches,  and  either  cold  or  warm  applications,  as  may  be  found  most 
grateful  to  the  feelings  of  the  patient.  In  all  cases  in  which 
debilitating  remedies  are  required  by  the  character  of  the  injury  or 
disease,  the  judicious  practitioner  will  always  be  careful  not  to  employ 
them  to  a  greater  extent  than  seems  absolutely  necessary  ;  but  in  the 
treatment  of  inflammation  supervening  on  fracture  of  the  patella,  it 
is  especially  necessary  for  the  surgeon  to  remember,  that  while  it  is 
indispensable  to  use  these  remedies  to  an  extent  proportioned  to  the 
urgency  of  the  symptoms  and  the  age  and  constitution  of  the  patient, 
care  must  at  the  same  time  be  taken  that  the  strength  of  the  patient 
be  not  unnecessarily  brought  down,  otherwise  the  power  and  energy  of 
the  reparative  process  will  be  diminished. 

Some  patients  recover  with  an  anchylosed  joint,  and  others,  even 
after  a  severe  inj  ury,  with  the  perfect  use  of  the  limb. 

Sir  Astley  Cooper  has  recorded  five  cases  which  were  successfully 
treated.  In  one  of  these  the  recovery  was  with  an  anchylosed  knee, 
and  in  the  other  four  with  the  perfect  use  of  the  joint.  One  of  the 
cases,  a  very  fortunate  one,  occurred  in  the  practice  of  Mr.  Ward,  of 
Nottingham  : — although  the  opening  into  the  joint  was  large,  yet,  as 
the  patient  was  young  and  of  good  constitution,  and  as  the  tibia  and 
femur,  and  their  cartilages,  were  uninjured,  and  the  soft  parts  around 
the  wound  were  not  lacerated  or  contused,  so  that  there  was  little 
probability  that  extensive  sloughing  would  take  place,  Mr.  Ward 
resolved  on  endeavouring  to  save  the  limb,  and  the  patient  recovered 
the  perfect  use  of  the  joint,  Mr.  Ward  having  afterwards  seen 
him  dancing  quadrilles  at  a  ball  in  Nottingham.  There  is  a  case 
recorded  by  Professor  Samuel  Cooper,  which  he  saw  in  St.  Bartholo- 
mew's Hospital,  under  Mr.  Vincent,  where  the  bone  was  much 
fractured  and  the  wound  extensive;  yet,  after  the  formation  of 
abscesses  and  the  separation  of  several  fragments,  the  patient  recovered 
with  a  stifl'  joint.  When  I  was  an  apprentice  to  my  friend  Dr.  Ewing, 
I  had  the  dressing  of  a  case  under  his  care,  in  which,  in  consequence  of 
the  explosion  of  a  stone  in  a  quarry,  the  patella  was  broken  into 
several  pieces,  and  the  joint  extensively  opened  ;  but  as  the  patient 
had  an  uncommonly  good  constitution,  amputation  was  not  performed, 
and  after  long  confinement  and  the  discharge  of  a  considerable 
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number  of  small  fragments,  he  recovered  the  perfect  use  of  the  joint. 
I  have,  in  my  own  experience,  seen  two  satisfactory  recoveries  in 
cases  of  compound  fracture  opening  into  the  knee. 

FRACTURES  OF  TUE  BONES  OF  THE  LEO. 

These  fractures  are  very  common,  as  will  appear  from  the  following 
statistics.  Dr.  Norris,  one  of  the  surgeons  of  the  Pennsylvania  Hospital, 
states  that  during  the  ten  years  from  1830  to  1839  inclusive,  there 
were  treated  in  that  hospital  nine  hundred  and  forty-six  fractures,  of 
which  two  hundred  and  ninety-three  were  of  the  leg.  Dr.  W.  King 
states  that  of  two  hundred  and  twenty  urgent  cases  of  fractures 
admitted  into  Guy's  Hospital  in  one  year,  sixty-six  were  of  the  leg ; 
and  according  to  Mr.  Lonsdale,  of  one  thousand  one  hundred  and  one 
fractures  which  indiscriminately  presented  themselves  at  the  Middlesex 
Hospital,  two  hundred  and  eighty-nine  were  of  the  leg.  They  are  the 
most  common  of  all  fractures,  except  those  of  the  fore-arm,  which, 
according  to  Mr.  Lonsdale  and  most  authorities,  are  somewhat  more 
frequent.  There  is  not  entire  agreement  among  surgeons  as  to  the 
comparative  frequency  of  the  different  fractures  of  the  leg.  According 
to  Boyer  they  occur  in  the  following  order  of  frequency  : — 

1.  Fractures  of  both  bones.  2.  Fractures  of  the  tibia  alone.  3. 
Fractures  of  the  fibula  alone. 

This  order  of  frequency,  given  by  Boyer,  seems  to  accord  with  the 
experience  of  Professor  S.  Cooper  ;  but  Mr.  Lonsdale  found  that  of 
two  hundred  and  eighty-nine  fractures  of  the  leg,  one  hundred  and 
ninety-seven  were  of  both  bones,  fifty-one  of  the  fibula  alone,  and 
forty-one  of  the  tibia  alone.  According  to  this  statement,  therefore, 
the  following  is  the  order  in  which  the  three  classes  of  fractures  of  the 
leg  most  frequently  occur  : — 

1.  Fractures  of  both  bones.  2.  Fractures  of  the  fibula  alone.  3. 
Fractures  of  the  tibia  alone. 

Fractures  of  the  fibula  seem  to  have  occurred  more  frequently  than 
usual  in  the  experience  of  Dupuytren,  who  expresses  his  belief  that 
they  are  more  common  than  is  generally  stated,  and  that  fractures  of 
the  lower  third  of  the  fibula  form  a  third  of  all  fractures  of  the  les. 

FRACTURES  OF  BOTH  BONES. 

Causes  —  These,  which  form  more  than  half  of  all  the  fractures  of 
the  leg.  are  produced  in  various  ways  : — sometimes  by  a  heavy  body 
striking  or  falling  upon  or  passing  over  the  leg,  in  which  case  the 
fracturing  cause  acting  simultaneously  on  both  bones,  it  is  generally 
found  that  they  are  both  broken  at  the  same  height ;  or,  by  the  body 
'  falling  while  the  foot  is  fixed,  or  by  the  foot  and  under  part  of  the 
leg  becoming  fixed,  while  the  body  is  in  rapid  motion.  Another  cause 
of  fracture  of  both  bones  is  a  foil  or  leap  from  a  great  height,  the 
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person  alighting  with  the  extremity  extended,  and  the  body  erect. 
The  tibia,  having  to  sustain  the  whole  shock,  first  gives  way,  and 
almost  always  obliquely,  and  the  fibula  then  receiving  the  force,  next 
becomes  fractured.  In  these  circumstances  the 
fractures  are  not  necessarily  at  corresponding 
parts  of  each  bone  ;  for  the  force  being  applied 
to  the  ends  of  the  bones,  each  gives  way  at 
its  weakest  part,  the  tibia  frequently  about 
the  commencement  of  its  under  third,  and  the 
fibula  within  a  short  distance  of  its  upper  ex- 
tremity. 

Symptoms. — The  symptoms  which  denote  a 
fracture  of  both  bones  are, — some  change  in  the 
direction  and  shape  of  the  limb,  pain,  inability 
to  walk  or  sustain  the  weight  of  the  body, 
mobility  of  the  fractured  pieces,  irregularity 
perceptible  on  drawing  the  fingers  along  the 
anterior  angle  and  inner  surface  of  the  tibia, 
crepitus  on  rotating  the  foot,  and  angular  de- 
formity on  raising  the  leg.  If  the  fracture 
be  oblique,  the  heel  may  be  drawn  upwards, 
and  angular  deformity  may  be  perceptible  in 
front;  the  cause  of  which  will  be  explained, 
when  the  position  of  the  broken  fragments  is 
described.  The  manner  in  which  the  accident 
occurred  will  afford  presumptive  evidence  as  to 
From  a  preparation  in  my         nature  of  the  injury;  but  the  above  are 

museum. 

characteristic  symptoms. 
Nature  of  Displacement— The  displacement  may  be  longitudinal, 
ano-ular    or   rotatory.     The   longitudinal   displacement  producmg 
shortening  of  the  leg  is  extremely  rare  in  transverse  fracture  ;  indeed, 
it  can  scarcely  take  place,  inasmuch  as  the  drawing  up  of  the  under 
fragments  is  prevented  by  the  upper  portions  of  the  bone  ;  but  if  the 
fracture  be  very  oblique,  the  under  fragments  may  be  drawn  upwards 
bv  the  muscles  of  the  back  of  the  leg,  and  thus  slight  shortening  may 
take  place.    Angular  displacement  may  be  produced  by  the.  action  of 
the  extensor  quadriceps  muscle,  by  the  action  of  the  muscles  on  he 
back  of  the  leg,  or  by  the  weight  of  the  foot ;  and  »  each  case  the 
salient  angle  will  be  in  front.    When  the  bones  are  fractured  near 
the  upper  ends-a  comparatively  rare  occurrence  winch       only  take 
place  as  the  result  of  direct  violence,-the  upper  fragments  the  tuna 
I  drawn  forwards,  there  being  no  antagonist  to  the  quadriceps,  which 
inserted  immediately  above  the  fracture.    If  the  knee  be  bent,  the 
quadriceps  muscle  will  be  put  more  on  the  stretch,  and  thus  fce  uppe 
fragment  will  be  still  more  drawn  forwards  ;  hence  arises  the  gr  at 
m^r   nco,  in  the  treatment  of  this  fracture,  of  keepmg  the  1,, 
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extended.  The  above  is  the  opinion  generally  entertained  regarding 
the  cause  of  the  displacement  forwards  of  the  upper  fragment  in  this 
fracture  j  but  it  is  objected  to  by  Mr.  Key,  who  remarks,  "  It  is  not 
easy  to  understand  why  muscles  situated  far  above  the  fracture,  and 
sustaining  no  injury,  should  be  disposed  to  act  on  the  offensive,  while 
those  muscles  that  act  in  the  opposite  direction  should  be  wholly 
passive  on  the  occasion.  It  is  still  more  difficult  to  comprehend,  why 
the  extensor  quadriceps,  lying  upon  the  femur,  should  be  disposed  to 
such  inconvenient  action  as  that  of  perversely  drawing  the  upper 
portion  of  a  broken  tibia  forwards  ;  the  site  of  the  fracture  having  no- 
apparent  connexion  with  the  muscles  to  which  the  displacement  is 
attributed."  He  supposes  that  the  muscles  surrounding  the  fracture, 
becoming  distended  by  infiltration,  are  thereby  put  upon  the  stretch 
and  irritated  to  contract,  and  that  the  lower  fragment  obeying  that 
contraction  is  drawn  upwards,  and  then  pushes  the  upper  fragment 
forwards.  The  angular  deformity  may  be  caused,  as  has  been  stated, 
by  the  contraction  of  the  muscles  on  the  back  of  the  leg,  or  by  the 
weight  of  the  foot,  and  in  either  case  the  projection  or  salient  angle 
is  forward.  Under  such  circumstances,  the  upper  or  the  lower 
portion  of  the  bone  will  project  farthest,  according  to  the  direction  of 
the  plane  of  the  fracture.  If  the  plane  of  the  fracture  be  from  above 
downwards,  and  from  before  backwards,  the  projecting  point  will  be 
the  upper  extremity  of  the  lower  fragment ;  if  the  plane  of  the 
fracture  be  from  above  downwards,  and  from  behind  forwards,  the 
lower  fragment  will  be  di'awn  upwards  by  the  powerful  muscles  of 
the  calf,  and  will  push  forwards  the  lower  extremity  of  the  upper 
fragment,  which  in  that  instance  forms  the  projecting  point.  Oblique 
fractures  are  very  difficult  to  manage,  and  the  integuments  are  very 
apt  to  be  torn  by  the  projecting  points  of  the  fragments.  Rotatory 
displacement,  called  by  some  authoi's  derangement  in  the  circum- 
ference, arises  from  the  inclination  of  the  foot  inwards  or  outwards, 
but  most  commonly  in  the  latter  direction. 

To  avoid  repetition,  the  treatment  of  all  fractures  of  the  leg  will 
be  described  under  one  head,  after  the  peculiarities  of  the  other  two 
classes  of  these  fractures  have  been  explained. 


FRACTURES  OF  THE  TIBIA. 

Causes. — This  bone  may  bo  fractured  by  direct  violenco  applied  to 
itself,  or  by  a  fall  on  the  foot.  The  tibia  is  fractured  by  a  fall  on 
the  foot  in  the  same  way  as  the  radius  by  a  fall  on  the  hand,  and  the 
injury  in  each  instance  is  most  likely  to  take  place  if  the  extremity 
be  extended.  (  As  the  radius  receives  on  its  lower  part  the  whole  of 
the  shock  from  the  hand,  and  on  its  upper  part  the  whole  momentum 
of  the  body  from  the  humerus,  in  the  same  way  the  lower  part  of 
the  tibia  receives  from  the  foot  the  whole  shock,  and  the  upper  part 
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receives  from  the  thigh-bone  the  whole  momentum  ;  and  as  in  each 
instance  a  single  bone  sustains  the  whole  shock,  it  is  easy  to  under- 
stand how  the  radius  in  one  case,  and  the  tibia  in  the  other,  may  be 
fractured  without  a  corresponding  injury  of  the  ulna  or  the  fibula. 
In  the  lower  third  it  may  also  be  fractured  by  indirect  violence,  or 
by  what  is  called  by  the  French,  contre-coup. 

Symptoms. — Since  the  fibula,  by  acting  as  a  splint,  prevents 
shortening,  or  any  particular  deformity  or  alteration  in  the  appearance 
of  the  limb,  and  the  extent  of  the  fractured  surfaces  tends  also  to 
prevent  shortening  and  displacement,  and  since  the  difficulty  of 
moving  the  fractured  portions  on  each  other  renders  crepitation  less 
distinct  than  when  both  bones  are  fractured,  and  the  patient  has 
sometimes  been  known  to  be  capable  of  supporting  his  body  on  the 
injured  limb,  diagnosis  is  more  difficult  in  this  than  in  the  former 
fracture.  The  manner  in  which  the  injury  was  produced,  and  pain 
for  some  time  constant,  continuing  much  longer  than  that  from  mere 
contusion,  and  increased  on  moving  the  limb,  are  presumptive  signs. 
If  the  parts  be  minutely  examined,  some  inequality  will  be  perceived 
on  moving  the  finger  along  the  anterior  angle  or  inner  surface  of  the 
tibia ;  and  on  taking  hold  of  the  ends  of  the  bone,  and  pushing  them 
in  opposite  directions,  some  unnatural  mobility,  and  generally  slight 
crepitation  also,  will  be  perceptible. 

Nature  of  Displacement. — If  the  fracture  be  near  the  upper  end 
of  the  bone,  the  upper  fragment  will,  for  the  reason  before  given, 
be  drawn  forwards,  especially  if  the  knee  be  bent ;  but  if  the  foot  be 
kept  in  a  proper  position,  it  is  evident,  from  what  has  been  already 
said  in  describing  the  symptoms,  that  there  will  be  little  tendency  to 
displacement  of  the  fractured  portions. 

The  treatment  will  be  afterwards  described. 


FRACTURES  OF  THE  FIBULA. 


Causes— Fracture  of  the  fibula  in  its  two  upper  thirds,  while 
the  tibia  remains  uninjured,  can  only  be  the  result  of  direct  violence, 
and  the  situation  of  the  fracture  will  be  the  part  to  which  the  violence 
has  been  applied.  The  deep  situation  of  the  bone,  the  manner  in 
which  it  is  covered  by  the  peronei  muscles,  and  its  elasticity,  allowing 
it  to  yield  until  it  receives  considerable  support  from  the  muscles 
between  it  and  the  tibia,  render  the  bone  capable  of  sustaining  a 
somewhat  powerful  force  directed  against  its  two  upper  thirds,  with- 
out its  being  fractured.  The  lower  extremity  of  the  fibula  may  be 
fractured  by  direct  violence,  or  by  the  outward  or  inward  twistmg  of 
the  foot,  or  by  the  body  falling  to  either  side,  while  the  foot  is  con- 
fined in  a  deep  cleft ;  as  occurred  in  the  case  of  Sir  Astley  Cooper, 
who  says,  "I  broke  my  right  fibula  by  falling  on  my  right  side 
whilst  my  right  foot  was  confined  between  two  pieces  of  ice,  and  X 
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could  with  difficulty  support  myself  to  a  neighbouring  house  by 
bearing  on  the  inuer  side  of  the  foot."  When  the  fibula  is  fractured 
in  its  lower  third  by  direct  violence,  the  situation  of  the  fracture  is 
the  part  to  which  the  violence  was  applied  ;  but  when  the  fracture 
has  been  caused  by  the  inversion  or  eversion  of  the  foot,  it  is  found  to 
be  within  three  or  four  inches  of  the  lower  end  of  the  external 
malleolus. 

Of  the  two  causes  of  fracture  of  the  fibula  from  indirect  violence, 
namely,  violent  eversion  or  inversion  of  the  foot,  it  is  stated  by  Sir 
Astley  Cooper,  Mr.  Liston,  and  Professor  Samuel  Cooper,  that 
eversion  is  the  more  frequent ;  and  in  this  most  surgical  authorities 
seem  to  be  agreed ;  but  Baron  Dupuytren,  in  his  experience  at  the 
Hotel-Dieu,  found  inversion  to  be  more  frequently  the  cause  of  the 
fracture.  It  appears  that  of  two  hundred  cases  of  broken  fibula, 
a  hundred  and  twenty  arose  from  inversion  or  rolling  the  foot  in- 
wai'ds,  sixty  from  eversion  or  rolling  the  foot  outwards,  and  twenty 
from  direct  violence  applied  to  the  bone  itself.  When  the  foot  is 
twisted  outwards,  the  weight  of  the  body,  instead  of  following  the 
direction  of  the  axis  of  the  tibia,  crosses  the  lower  part  of  the  fibula, 
the  ankle-joint,  and  the  malleolus  internus  in  an  oblique  direction  ;  so 
that,  under  such  circumstances,  it  has  to  be  sustained  on  the  outer 
side  and  above  the  joint,  by  the  under  part  of  the  fibula,  and  on  the 
inner  side  and  below  by  the  malleolus  internus,  and  the  internal 
lateral  ligaments,  while  the  under  part  of  the  fibula  is  violently 
pressed  outwards  by  the  astragalus.  When  fracture  is  caused  in  this 
manner,  it  is  frequently  combined  with  fracture  of  the  malleolus 
internus,  or  rupture  of  the  internal  lateral  ligaments. 

When  the  foot  is  twisted  inwards,  the  weight  of  the  body,  instead 
of  following  the  long  axis  of  the  tibia,  passes  obliquely  across  the 
lower  part  of  the  tibia,  the  ankle-joint,  and  the  malleolus  externus, 
the  inner  aspect  of  which  has  the  outer  part  of  the  astragalus  pressed 
against  it,  while  its  under  extremity  is  forcibly  drawn  inwards 
towards  the  outer  part  of  the  foot,  by  the  powerful  external  lateral 
ligaments  : — the  rationale  of  the  occurrence  of  fracture,  under  such 
circumstances,  may  be  easily  understood. 

Symptoms.— There  is  sometimes  considerable  difficulty  in  detecting 
a  fracture  in  the  two  upper  thirds  of  the  fibula,  from  the  bone  bein0 
covered  with  muscles,  and  there  being  no  shortening  of  the  limb° 
besides  which,  the  swelling  from  infiltration  often  increases  the 
difficulty  of  tracing  the  bone,  and  of  detecting  crepitus.  If  the  charac- 
teristic sign  of  crepitus  be  perceptible,  either  on  pressing  the  bone 
towards  the  tibia,  or  on  pressing  the  foot  violently  outwards,— by 
which  means  it  is  sometimes  discovered,  or  if  another  characteristic 
sign  be  present,  namely,  an  unnatural  yielding,  or  mobility  of  the 
fibula  on  pressure,  there  can  be  no  difficulty  in  forming  a  diagnosis. 
In  the  absence  of  the  above  characteristic  signs,  the  surgeon  will  be 
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guided  by  the  following  presumptive  symptoms  :— the  circumstance 
of  the  patient  having  been  subjected  to  the  only  cause  of  fracture  in 
this  situation,  namely,  direct  force ;  a  fixed  pain  at  the  situation  of 
the  injury  ;  a  crack,  or  sensation  of  snapping  or  giving  way  of  the 
bone  having  been  perceived  at  the  time  when  the  injury  was  sus- 
tained, and  a  difficulty  in  walking,  sometimes  amounting  to  inability. 
Pain  at  the  part  is  generally  increased  on  pressing  the  foot  outwards. 

Fracture  of  the  lower  part  of  the  fibula  is  easily  discovered.  In 
addition  to  the  presumptive  signs  of  fracture,  the  nature  of  the  injury 
is  manifested  by  an  inequality  of  the  bone  at  the  broken  part,  and 
unnatural  mobility  of  some  portion  of  the  lower  end  of  the  fibula  ; 
crepitus,  perceptible  on  grasping  the  leg  with  one  hand,  and  pressing 
the  foot  inwards  and  outwards  with  the  other  ;  an  angular  depression 
at  the  situation  of  the  fracture ;  distortion,  with  some  unnatural 
mobility  of  the  foot  from  side  to  side,  and  a  change  in  the  point  of 
incidence  of  the  axis  of  the  limb  upon  the  foot.  Many  of  these 
symptoms  disappear,  when  reduction  is  effected  by  force  applied  to 
the  foot,  but  they  return  when  the  force  is  discontinued. 

Nature  of  Displacement. — In  fractures  caused  by  direct  violence,  or 
by  eversion  of  the  foot,  the  lower  extremity  of  the  upper  fragment, 
and  the  upper  extremity  of  the  lower  fragment,  are  both  drawn 
inwards  towards  the  tibia,  so  as  to  diminish  the  interosseous  space  ; 
but  in  fractures  caused  by  violent  inversion,  while  the  lower  ex- 
tremity of  the  upper  fragment  is  drawn  inwards,  as  in  the  other 
varieties  the  upper  extremity  of  the  lower  fragment  is  drawn  out- 
wards, partly  from  the  manner  in  which  the  fracture  is  produced,  and 
partly  from  the  lowest  part  of  that  fragment  being  kept  inwards  by 
its  attachment  to  the  outer  side  of  the  foot  by  the  external  lateral 
ligaments.  A  fracture  caused  by  inversion  is  usually  nearer  the 
malleolus  extemus,  than  one  occasioned  by  eversion. 


TREATMENT  OP  FRACTURES  OF    THE  LEG. 

All  fractures  should  be  reduced  as  quickly  as  possible.  To  make 
the  description  of  the  treatment  of  these  fractures  more  clear,  they 
may  be  divided  into  two  classes  : — first,  fractures,  -whether  of  the 
tibia,  or  of  both  bones,  in  the  upper  third  ;  and  secondly,  fractures  of 
either  or  both  bones,  below  the  upper  third. 

I.  In  fractures  of  the  tibia,  or  of  both  bones,  which  occur  in  the 
upper  third,  or  even  nearly  as  far  down  as  the  middle  of  the  leg,  the 
pelvis  should  be  raised,  and  the  limb  placed  in  a  straight  position.  If 
the  leg  be  bent,  the  quadriceps  muscle,  by  being  put  on  the  stretch 
oyer  the  articulation,  will  cause  the  under  part  of  the  upper  fragment 
of  the  tibia  to  press  against  the  common  integument ;  and  if  this 
should  not  be  obviated,  there  will  be  great  risk  of  a  simple  becoming 
an  open  or  compound  fracture,  by  ulceration  of  the  integument.  In 
this  class  of  fractures,  therefore,  the  straight  is  the  preferable  attitude. 
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The  necessary  appliances  are  very  simple,  and  consist  merely  of  a 
roller  to  the  foot  and  lower  part  of  the  leg,  to  prevent  swelling  from 
infiltration  J  a  hollow  straight  splint  of  wood,  extending  from  the 
middle  of  the  thigh  to  near  the  heel,  and  two  pasteboard  or  gutta- 
percha splints  for  the  sides  of  the  leg,  together  with  a  bandage  for 
retaining  the  splints  in  their  proper  place. 

II.  In  fractures  of  either  or  both  bones  below  the  upper  third,  the 
treatment  must  be  different,  both  as  regards  attitude  and  mechanism. 

Attitude. — The  preferable  attitude  is  that  in  which  the  leg  is  bent 
on  the  thigh,  the  degree  of  flexion  being  greater  or  less,  as  is  found 
most  conducive  to  the  easy  retention  of  the  fragments  in  apposition, 
and  in  their  proper  relations  to  each  other,  the  foot  being  very 
slightly  extended,  and  neither  inverted  nor  everted.  In  this  attitude, 
it  will  be  more  easy  than  in  any  other  to  prevent  the  various  kinds 
of  displacement  formerly  described. 

Mechanism. — Various  kinds  of  mechanism  have  been  invented  for 
the  treatment  of  these  fractures.  The  double  inclined  plane  of  the 
late  Mr.  M'Intyre,  of  Newcastle,  is  an  ingenious,  elegant,  and  excel- 
lent apparatus,  and  so  also  is  that  of  Mr.  Amesbury,  and  by  means  of 
either  of  them,  all  the  indications  to  be  fulfilled  by  mechanism  can 
be  readily  accomplished ;  but  a  much  cheaper  and  equally  useful 
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apparatus,  is  the  splint  recommended  by  Mr.  Liston,  than  which  a 
more  convenient  piece  of  mechanism  for  the  purposes  for  which  it  is 
intended,  could^not  be  desired.  It  consists  of  a  foot-board  of  wood, 
and  leg  and  thigh-pieces  of  sheet-iron  joined  to  each  other  by  a  couple 
of  hooks  and  a  screw.  The  screw  was  in  use  centuries  ago,  and  is 
represented  in  the  surgical  works  of  Jerome,  of  Brunswycke,  published 
in  the  sixteenth  century.  By  it  the  thigh  and  leg-pieces  may  be  set 
to  any  angle  at  which  it  may  be  desirable  to  bend  the  knee,  and  the 
foot-piece  may  be  moved  upwards  or  downwards,  to  suit  the  length  of 
the  limb,  and  fastened  by  a  side  screw,  in  any  position  that  may  be 
desired.  The  splint  having  been  adjusted  and  well  padded,  the  pads 
being  secured  by  bits  of  tape,  and  a  sock  with  a  piece  of  tape  opposite 
to  the  ball  of  the  great  toe,  having  been  put  upon  the  foot,  the  limb 
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is  placed  on  the  apparatus,  and  the  piece  of  tape  attached  to  the 
sock  is  fixed  to  a  knob  on  the  surface  of  the  foot-board.  The  broken 
ends  of  the  bones  having  then  been  placed  in  perfect  contact,  and  in 
the  desired  position,  the  foot,  leg,  and  thigh  should  then  be  secured 
by  a  roller  commencing  at  the  toes,  and  carried  up  so  as  to  embrace 
the  whole  of  the  extremity  and  apparatus,  and  also  to  make  some 
turns  round  the  loins.    This  will  prevent  the  danger  of  displacement 

Fig.  76. 


Liston's  splint  applied. 


from  any  slight  motion  of  the  trunk ;  and  although  the  whole  extre- 
mity may  be  moved  as  one  piece,  the  fragments  will  always  preserve 
the  same  relations  to  each  other.    The  bandage  should  be  made  to 
pass  between  the  screw  and  the  apparatus,  and  in  carrying  it  round 
the  limb,  the  greatest  care  should  be  taken  to  adapt  it  neatly  by 
reverses,  where  inequalities  of  the  limb  would  cause  it  to  lie  unevenly. 
For  favouring  the  return  of  blood,  and  diminishing  the  danger  of 
swelling,  the  extremity  should  be  raised  a  little  above  the  level  of  the 
trunk,  while  the  patient  remains  in  bed.    In  general,  it  is  unneces- 
sary to  confine  the  patient  for  more  than  eight  or  ten  days;  after  this 
he  may  be  allowed  to  sit  up  during  most  of  the  day,  with  the  heel  on 
a  level  with  the  pelvis.     The  treatment  thus  goes  on  pleasantly, 
without  danger  of  the  general  health  being  injured  by  long  confine- 
ment to  bed.    By  occasionally  turning  the  screw  very  slightly,  passive 
motion  is  given  to  the  knee,  and  the  danger  of  stiffness  is  obviated. 
In  six  or  eight  weeks,  as  consolidation  has  advanced,  the  time  for 
which  varies  according  to  the  age,  strength,  and  constitution  of  the 
patient,  the  apparatus  may  be  removed,  and  the  patient  allowed  to 
move  on  crutches  :  he  must  be  careful,  however,  not  to  put  any 
weight  on  the  limb  for  several  weeks,  otherwise,  however  straight 
the  leg  may  be,  on  the  removal  of  the  apparatus,  it  will  become  bent 
and  deformed.    After  the  removal  of  the  apparatus,  gentle  support 
should  be  given  to  the  leg  by  means  of  the  starched  bandage,  or  by 
pasteboard  splints  and  a  common  roller.    A  more  convenient  or  suc- 
cessful method  of  treatment  than  the  above  need  not  bo  desired. 

In  the  abscnco  of  the  more  perfect  apparatus,  the  fragments  may 
be  preserved  in  their  proper  relations  to  each  other  by  means  of  the 
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common  wooden  splints  for  the  leg,  retained  in  their  position  by  loop 
or  buckle  baudages.  In  fractures  of  both  bones,  each  splint  should 
have  a  foot-piece  ;  but  in  fracture  of  a  single  bone,  it  will  be  sufficient 
if  a  foot-piece  be  attached  to  the  splint  on  that  side  to  which  the  foot 
has  a  tendency  to  turn.  The  splints  should  be  well  padded  with 
wadding,  cotton-wool,  or  tow,  to  prevent  painful  pressure  on  the  soft 
parts. 

Fractures  of  either  malleolus,  or  of  a  single  bone,  near  its  lower 
extremity,  can  be  conveniently  treated  by  the  simple  apparatus  so 
strongly  recommended,  and  successfully  employed  by  Dupuytren. 
When  slightly  modified,  it  consists  of  a  straight  wooden  splint,  a  pad, 
thicker  at  the  end  nearest  the  ankle,  and  a  roller.  The  splint  should 
be  long  enough  to  extend  from  the  head  of  either  bone  of  the  leg  to 
three  or  four  inches  beyond  the  foot,  and  have  two  retiring  angles 
or  notches  at  its  extremity,  and  perforations  at  its  upper  end  to  admit 
pieces  of  tape,  by  which  a  pad  is  affixed  to  it,  and  also  to  receive  the 
split  end  of  the  roller.  It  should  be  applied  to  the  side  of  the  leg 
opposite  to  that  to  which  the  foot  has  a  tendency  to  turn,  the  one 
extremity  extending  upwards  to  near  the  knee-joint,  the  other  to 
three  or  four  inches  beyond  the  foot.  The  pad  should  be  between 
the  leg  and  the  splint,  with  its  thicker  end  between  the  latter  and  the 
foot ;  and  the  roller  should  be  fixed  to  the  upper  extremity  of  the 

Fig.  77. 


From  Lision. 

splint  by  passing  the  two  parts  of  its  split  end  through  the  perfora- 
tions, and  securely  fastening  them  together.  This  will  prevent  the 
splint  from  being  pressed  upwards.  The  roller  then,  embracing  the 
leg  and  splint  from  above  downwards,  should,  during  its  convolutions 
round  the  foot,  be  made  to  pass  through  the  retiring  angles  or 
notches  in  the  extremity  of  the  splint,  whereby  it  will  keep  the  foot 
from  being  displaced  in  the  direction  in  which  it  is  turned  by  the 
accident,  and  the  thick  end  of  the  pad  acting  as  a  fulcrum,  and  keeping 
the  splint  removed  from  the  foot,  will  enable  the  bandage  to  act  with 
greater  effect.  In  this  method  of  treatment  suggested  by  Dupuytren, 
the  bandage  offers  the  resistance  to  displacement  of  the  foot,  and  the 
splint  should  always  be  placed  on  the  side  opposite  to  that  to  which 
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the  foot  has  a  tendency  to  turn  •  whereas  in  the  treatment  with  the 
common  splints  for  the  leg,  which  some  British  practitioners  still 
employ,  the  splint  with  the  foot-piece  offers  the  resistance  to  displace- 
ment, and  it  should  always  be  on  the  side  to  which  the  foot  is  dis- 
placed. In  the  latter  method  the  resistance  to  displacement  is  offered 
by  the  splint  with  the  foot-piece,  in  the  former  by  the  bandage ;  in 
the  latter,  the  splint  with  the  foot-piece  is  always  applied  to  the  side 
to  which  the  foot  is  displaced  ■  in  the  former,  the  single  splint  is  always 
placed  on  the  opposite  side. 

A  most  satisfactory  way  of  treating  simple  fractures  of  the  leg  is 
by  means  of  pasteboard  splints,  together  with  starch  bandage,  or  by 
starch  bandage  alone.  The  period  for  application  is  after  the  subsi- 
dence of  the  swelling  and  slight  inflammation  that  usually  follow  the 
injury.  A  great  advantage  of  this  method  is,  that  such  an  encase- 
ment is  formed  round  the  limb  as  serves  to  remove  all  danger  of  dis- 
placement, and  makes  it  unnecessary  to  confine  the  patient  for  auy 
great  length  of  time  to  the  recumbent  posture.  Nothing  could  answer 
better  than  this  mode  of  treatment,  when  resorted  to  at  the  period 
mentioned  above. 

Of  the  practice,  recently  adopted  in  Belgium,  of  applying  the  starch 
bandage  immediately  after  the  occurrence  of  the  injury,  and  thus 
forming  an  incasement  for  the  limb,  the  results  are  said  to  be  satisfac- 
tory ;  and  individuals,  who  have  witnessed  there  this  mode  of  treat- 
ment, have  given  very  favourable  accounts  respecting  it.  Some 
time  ago  I  went  to  Brussels  for  the  purpose  of  satisfying  myself,  by 
personal  observation,  as  to  the  results  of  this  proceeding;  and  certainly 
nothing  could  be  more  satisfactory  or  gratifying  than  what  I  saw  of 
this  practice  in  the  hospitals  in  Brussels.    I  have  since  treated  cases 
by  this  method,  when  called  to  them  sufficiently  early ;  and  my  expe- 
rience leads  me  to  conclude  that,  in  fracture  unattended  with  any 
complication,  and  seen  immediately  after  the  injury,  it  is  an  excellent 
method  of  treatment.    The  patient,  however,  must  be  very  carefully 
watched ;  and  if  any  tension  be  complained  of,  a  portion  of  the  bandage 
must  be  divided  by  means  of  a  pair  of  strong  scissors,  but  without 
disturbing  the  general  iucasement  of  the  limb.    By  this  method  of 
treatment  the  patient  is  soon  allowed  to  sit  up,  and  the  general  health 
in  consequence  is  in  no  danger  of  being  impaired. 


FRACTURE  OF  THE  RIBS. 

Fractures  of  the  ribs  happen  almost  as  frequently  as  those  of  any 
other  bone  in  the  body.  From  the  statistics  of  Mr.  Lonsdale,  it  appears 
that,  out  of  one  thousand  nine  hundred  cases  of  fractures  admitted 
into  the  Middlesex  Hospital,  thirty-five  .were  fractures  of  the  ribs. 
The  middle  ribs  being  the  longest  and  most  exposed  to  violence,  are 
most  liable  to  fracture.    The  upper  ribs  being  the  strongest,  and  pro- 
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tected  by  the  clavicle  and  the  pectoral  muscles,  are  rarely  fractured. 
The  lower  ribs  generally  escape  injury  in  consequence  of  their  being 
short,  mobile,  and  free  at  their  anterior  extremities. 

Exciting  Causes.—  This  accident  is  produced  in  one  or  other  of  three 
ways  :_either  by  direct  violence,  as  a  blow,  or  fall  j  or  by  the  appli- 
cation of  force  to  the  sternum  or  anterior  extremity  of  the  rib  ;  or  by 
muscular  action,  as  in  coughing,  in  persons  of  a  cachectic  habit  of 
body.  If  a  rib  be  fractured  by  direct  violence,  the  part  where  the 
violence  was  applied  is  the  site  of  the  fracture.  If  the  second  exciting 
cause  mentioned  produce  fracture,  the  rib  gives  way  at  its  most 
convex  point — a  little  anteriorly  to  its  angle. 

Symptoms.— A  fracture  of  a  single  rib,  unattended  with  any  inter- 
nal lesion,  is  an  injury  of  little  moment,  the  patient  commonly  re- 
covering in  the  course  of  four  or  five  weeks  j  but  when  several  ribs 
are  broken,  and  there  is,  connected  with  the  injury,  one  or  more  of 
the  complications  hereafter  specified,  the  case  is  one  of  a  very  serious 
nature,  and  such  as  often  terminates  fatally.  A  simple  fracture  is 
often  capable  of  detection  by  merely  passing  the  finger  over  the  sus- 
pected part.  The  more  elegant  mode  of  examination  is,  to  place  the 
hand  upon  the  injured  part,  and  to  desire  the  patient  to  make  a  full 
inspiration,  or  to  cough  ;  when,  if  a  fracture  be  present,  a  crepitus 
will  be  perceived,  and  the  patient  will  experience  great  pain,  from  the 
ends  of  the  bone  grating  upon  the  soft  parts.  This  latter  symptom  is 
much  increased  by  any  exertion  of  the  respiratory  organs,  as  sneezing, 
coughing,  &c. 

Absence  of  Thoracic  Respiration. — On  account  of  the  pain  which 
attends  the  motion  of  the  rib,  the  patient  avoids  thoracic  respiration, 
and  calls  into  action  the  diaphragm  and  abdominal  muscles. 

Nature  of  Displacement. — It  is  necessary  to  attend  to  the  direction 
of  the  salient,  or  pointed  angle.  It  is  obvious  that  the  displacement 
of  the  ends  of  the  fractured  rib  can  only  be  either  inwards  or  out- 
wards, for  the  intercostal  muscles  preclude  the  possibility  of  their 
assuming  an  upward  or  downward  direction.  If  a  rib  has  been  frac- 
tured by  direct  violence,  the  direction  of  the  retiring  angle  will  be 
outwards,  and  of  the  salient  angle  inwards  ;  on  the  contrary,  if  the 
injury  has  been  produced  by  violence,  applied  to  the  sternum  or  ante- 
rior extremity  of  the  rib,  the  direction  of  the  retiring  angle  will 
be  inwards,  and  that  of  the  salient  outwards  :  in  fact,  the  disposition 
of  parts  is  just  the  reverse.  The  former  kind  of  displacement  is  the 
more  dangerous,  because  the  pleura  and  lungs  are  apt  to  be  wounded. 
If  there  be  a  mei-e  fissure,  there  is  no  displacement. 

Treatment. — This  consists  in  keeping  the  rib  at  rest  as  much  as 
possible,  by  means  of  a  broad  bandage  of  calico  or  flannel,  applied 
round  the  chest  so  tight  as  to  stop  thoracic  respiration,  and  to  make 
the  diaphragm  and  the  abdominal  muscles  aid  in  the  performance  of 
the  respiratory  action.    If  the  ends  of  the  fracture  project  into  the 
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cavity  of  the  chest,  a  lavge  compress  is  to  be  applied  in  front  of  the 
sternum,  and  in  this  manner  the  convexity  of  the  rib  is  increased. 
If  they  incline  outwards,  the  modification  of  the  treatment! consists 
in  placing  two  large  compresses,  one  on  each  side  of  the  fracture.  It 
is  convenient,  in  order  to  prevent  the  broad  bandage  from  slipping 
down  towards  the  loins,  to  attach  a  split  cloth,  or  a  scapulary  to  its 
central  part  posteriorly,  and,  passing  it  over  the  shoulders,  to  secure  it 

Fig.  78. 


in  front.  Instead  of  the  bandage  already  described,  a  belt  of  webbing 
or  girth,  furnished  at  one  end  with  four  or  five  buckles,  and  at  the 
other  with  as  many  straps,  as  also  with  two  shoulder-straps  to  prevent 
displacement,  is  sometimes  employed  to  suspend  the  movements  of 
the  chest  in  respiration.  It  is  more  compact  and  effective  than  the 
common  bandage,  and  is  called  a  fractured  rib  bandage.  To  prevent 
the  occurrence  of  inflammation  within  the  chest,  it  is  expedient,  if  the 
patient  be  very  plethoric,  to  take  blood  from  the  arm. 

PARTICULAR  COMPLICATIONS. 

General  Emphysema,  or  inflation  of  the  subcutaneous  cellular 
tissue  of  the  body. 

tiymptoms. — These  are — difficulty  of  breathing,  a  preference  of  the 


FRACTURE  OF  THE  RIBS. 


255 


erect  attitude  to  the  horizontal,  great  distension  of  the  cellular  mem- 
brane, pitting  and  crackling  on  pressure  of  the  swelling,  and,  if  the 
emphysema  be  very  great,  a  hissing  noise  on  cutting  the  skin,  arising 
from  the  escape  of  the  air. 

Condition  of  Parts.— Rupture  of  the  pleura  and  a  portion  of  the 
lung,  from  the  ends  of  the  fractured  rib  projecting  into  the  cavity  of 
the^hest,  is  necessary  to  produce  this  condition.  The  air  is  effused 
into  the  chest,  escapes  into  the  cellular  tissue  around  the  fracture,  and 
by  the  contraction  of  the  chest  in  respiration,  is  forced  into  the  general 
cellular  tissue  ;  because  the  air  has  no  outlet,  the  skin  being  entire. 
We  say,  therefore,  that  general  emphysema,  in  fracture  of  the  ribs,  is 
the  result  of  an  unnatural  communication  between  the  air-cells  of  the 
lung  and  the  cells  of  the  subcutaneous  celhilar  tissue.  If  this  condi- 
tion prove  fatal,  it  is  by  way  of  asphyxia,  the  great  distension  of  the 
cellular  membrane  mechanically  compresses  the  thorax,  so  that  the 
muscles  of  respiration  being  overpowered,  are  incapable  of  dilating  the 
chest.  The  difficulty  and  imperfection  of  respiration  are  indicated  by 
the  lividity  of  the  face,  lips,  and  eyelids,  the  dilatation  of  the  nostrils, 
and  the  coldness  of  the  extremities  for  some  time  previous  to  dis- 
solution. 

Treatment. — A  few  deep  scarifications  should  be  made  over  the 
sternum  and  the  ribs,  when  the  air  will  escape,  and  the  swelling 
gradually  disappear. 

Pneumothorax,  or  accumulation  of  air  sent  from  the  air-cells  of 
the  lung  into  the  cavity  of  the  pleura. 

Symptoms. — In  a  well-marked  case,  on  looking  at  the  thorax,  it 
will  be  observable  that  the  affected  side  of  the  chest  is  longer,  from 
the  ribs  being  more  or  less  separated,  larger,  circular,  and  almost 
motionless  during  respiration.  Auscultation  supplies  another  symp- 
tom, namely,  the  complete  absence  of  the  respiratory  murmur,  except 
at  the  roots  of  the  lungs,  that  is,  between  the  scapula  and  the 
spine. 

On  percussion,  the  affected  side  yields  a  clearer  sound  than  the 
other.  This  symptom,  together  with  the  greater  size  of  the  affected 
side,  might  lead  one  to  consider  that  as  the  sound,  and  the  healthy 
as  the  diseased  side. 

Treatment. — Generally  a  slight  degree  of  inflammation  takes  place, 
which  seals  up  the  air-cells,  and  the  air  is  absorbed.    The  circulation 
of  the  lungs  should  be  kept  as  low  as  possible,  and  antiphlogistic 
remedies  had  recourse  to.    Sometimes,  however,  the  operation  of 
paracentesis  is  necessary. 

Interlobular  Emphysema,  or  infiltration  of  air  into  the  cells  of 
the  cellular  tissue  of  the  \\m<* 

Condition  of  Parts. — This  affection  is  produced  by  rupture  of 
some  of  the  proper  air-cells,  and  the  consequent  extravasation  of  the 
air  contained  in  them  into  the  cells  of  the  cellular  substance  of  the 
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lung.  The  cells  of  the  cellular  tissue,  thus  (listened  with  air,  com- 
press the  air-cells  and  vessels  of  the  lung,  in  consequence  of  which 
the  circulation  of  air  through  the  air-cells,  and  of  blood  through  the 
pulmonary  vessels,  becomes,  interrupted,  and  the  portion  of  lung  is 
rendered  incapable  of  performing  its  function.  The  air  in  the  cellular 
tissue  does  not  undergo  change  ;  consequently  it  can  have  no  bene- 
ficial effect  upon  the  blood  in  the  lung,  and  by  means  of  the  distended 
cellular  tissue,  septa  form,  which  isolate  a  portion  from  the  rest  of 
the  lung.  These  septa,  by  rasping  against  the  parietes  of  the  thorax, 
produce  the  friction  of  ascent  and  of  descent,  which  are  indicative 
of  this  condition  of  lung. 

Symptoms. — On  exposing  the  thorax  we  observe,  that  the  affected 
side  is  less  movable  during  respiration,  not  contracting  and  dilating 
as  in  the  noi-mal  state.  If  the  affection  be  very  great,  there  will  be 
a  slight  increase  in  the  length  and  size  of  the  affected  side. 

On  percussion  over  the  site  of  the  emphysema,  the  chest  sounds 
somewhat  more  clearly  than  natural,  but  not  to  such  extent  as  in 
pneumothorax.  The  nearer  the  injury  is  to  the  surface  of  the  lung, 
the  more  distinct  the  resonance  will  be.  Auscultation  furnishes 
another  sign  completely  pathognomonic  of  this  affection,  namely,  the 
crepitus  ronchus  with  large  bubbles.  This  sign,  which  is  more  marked 
during  inspiration  than  expiration,  resembles  the  noise  produced 
by  filling  a  dried  bladder  with  air.  Connected  with  this'  sign  we 
usually  perceive  the  friction  of  ascent,  and  the  friction  of  descent, 
the  former  accompanying  inspiration,  the  latter  taking  place  during 
expiration.  The  impression  communicated  to  the  ear  is  that  of  some 
hard  dry  body,  rising  and  falling,  and  rasping  against  the  thoracic 
parietes,  and  is  particularly  discernible  just  as  expiration  ends,  and 
before  inspiration  commences.  Sometimes  this  sound  is  perceptible 
in  the  under  part  of  the  thorax  in  the  neighbourhood  of  the  dia- 
phragm, sometimes  in  the  situation  of  the  mediastinum.  In  some 
instances  this  sound  is  continuous  during  inspiration  and  expi- 
ration ;  in  other  cases  there  is  a  succession  of  sounds.  Besides  the 
symptoms  already  mentioned,  there  are  others  of  a  general  and  local 
kind,  as  dyspnoaa,  more  particularly  on  making  any  exertion,  slight 
lividity  of  the  countenance,  colduess  of  the  extremities,  and  occasion- 
ally emphysema. 

Treatment.— This  affection  is  attended  with  danger,  and  all  that 
can  be  clone  is,  to  keep  the  circulation  of  the  lungs  as  quiet  as  pos- 
sible. With  this  view,  lay  the  patient  in  bed,  enjoin  low  diet  and  t  ho 
usual  antiphlogistic  remedies.  Sometimes  nature  seals  up  the  cells 
with  lymph,  and  the  air  is  absorbed,  and  the  cellular  substance  sur- 
rounding the  lobules  assume  their  healthy  condition. 

ITjEMATHOKAX,  or  effusion  of  blood  into  the  cavity  of  the  pleura 
from  rupture  of  some  of  the  intercostal  vessels,  and  perhaps  of  those 
in  the  substance  of  the  lung. 
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Symptoms. — Impeded  respiration  from  obstruction  to  the  motion 
of  the  lungs,  is  one  of  the  most  marked  symptoms  of  this  affection. 

Percussion  yields  the  dull  sound,  from  blood  being  interposed  be- 
tween the  thoracic  parietes  and  the  lung.  The  stethoscope  indicates 
the  absence  of  the  respiratory  murmur,  except  at  the  root  of  the 
lung ;  and  before  the  effused  blood  be  coagulated,  there  is  sometimes 
heard  a  silvery  sort  of  echo  of  a  sharp  and  shrill  tone,  termed  sego- 
phony,  the  impression  communicated  being  that  of  a  voice  heard 
within  the  thorax.  The  voice  is  reverberated  in  the  bronchial  tubes, 
and  is  conveyed  to  the  surface  of  the  chest  by  the  compressed  lung 
and  the  extravasated  blood.  The  presence  of  a  fluid  seems  to  be  one 
of  the  most  essential  conditions  for  the  production  of  this  phenome- 
non, and  'consequently  it  can  exist  only  before  the  blood  is  coagulated. 
The  features  become  pale,  and  all  the  symptoms  of  internal  hemor- 
rhage a2jpear. 

F  "ACTURE  OF   THE  STERNUM. 

The  sternum  is  sometimes  fractured,  but  not  so  often  as  might  be 
expected  from  its  exposed  situation.  From  its  position  between  the 
elastic  cartilages  of  the  ribs  it  escapes  any  ordinary  violence.  A 
fracture  of  the  sternum  is  sometimes  followed  with  serious  conse- 
quences, as  necrosis,  or  abscess  immediately  behind  it. 

Symptoms. — This  injury  is  easily  detected  by  the  crepitation  which 
is  felt  on  applying  the  hand  to  the  front  of  the  chest,  and  desiring 
the  patient  to  make  a  full  inspiration.  The  function  of  respiration  is 
principally  performed  by  the  diaphragm . 

Treatment. — The  patient  should  be  placed  in  bed,  with  the  head 
bent  forwards  and  the  pelvis  slightly  elevated  in  order  to  relax  the 
sternomastoid  and  the  abdominal  muscles.  If  this  be  not  attended 
to,  an  angular  deformity,  having  the  salient  angle  directed  forwards, 
will  result.  "With  the  view  of  keeping  the  fragments  at  rest  as  much 
as  possible,  some  apply  a  lax-ge  soap  plaster  over  the  ribs,  others 
employ  a  broad  bandage,  as  in  fracture  of  the  ribs,  which  is  unques- 
tionably the  right  proceeding. 

FRACTURES  OF  THE  PELVIS. 

These  are  of  rare  occurrence,  on  account  of  its  peculiar  shape  and 
the  great  thickness  of  several  of  its  bones. 

Exciting  Causes.— Falls  from  a  great  height  upon  the  pelvis,  the 
passage  of  heavy  bodies,  as  a  cart  or  waggon,  over  it,  and  falls  from  or 
under  a  horse,  are  the  ordinary  exciting  causes.  Fractures  of  the 
ossa  innominata,  especially  if  deep-seated,  are  with  difficulty  detected  ; 
but  the  nature  of  the  injury  can  generally  be  ascertained  from  the 
history  of  the  case,  and  the  inability  of  the  patient  to  support  him- 
self in  the  erect  position.  There  is  also  a  feeling  of  laceration  at  the 
seat  of  the  injury,  on  the  patient  making  any  exertion. 

It  often  happens  as  a  serious  consequence  of  fractures  of  the  pelvis, 
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that  the  bladder  is  lacerated  and  the  urine  escapes.  If  the  laceration 
be  in  particular  situations,  the  urine  escapes  into  the  peritoneum, 
speedily  producing  peritoneal  irritation  and  death  j  and  at  other 
times,  and  more  frequently,  the  urine  is  effused  into  the  cellular 
tissue  about  the  pelvis,  giving  rise  to  sloughing  of  the  parts  and 
extensive  abscesses.  Fracture  of  the  sacrum  is  often  attended  with 
compression  of  the  sacral  nerves,  and  consequently  with  paralysis  of 
the  lower  extremities.  Fracture  of  the  os  coccygis  can  be  ascertained 
by  careful  manipulation,  or  by  introducing  the  finger  into  the  rec- 
tum, by  which  means  apposition  of  the  parts  may  be  also  pro- 
duced. 

Treatment. — With  respect  to  treatment  of  fractures  of  the  pelvis, 
one  precaution  never  to  be  delayed,  is  the  introduction  of  a  catheter 
into  the  bladder,  which  should  be  allowed  to  continue  there  a  con- 
siderable time,  in  order  to  diminish  the  danger  of  extravasation.  The 
patient  should  be  placed  in  a  very  soft  bed,  in  the  easiest  position, 
and  the  lower  extremities  tied  together  to  prevent  any  motion. 

If  inflammation  succeed,  it  must  be  combated  by  the  strictest 
antiphlogistic  treatment  which  the  powers  of  the  patient  will  permit; 
and  after  some  time,  a  broad  belt  may  be  placed  around  the  pelvis, 
so  as  to  keep  the  parts  at  rest. 

In  the  union  of  a  fracture  of  the  sacrum,  there  is  sometimes  a 
considerable  quantity  of  callus  thrown  out,  which  may  prove  inconve- 
nient. 

FRACTURES  OF  THE  SPINE. 

It  very  rarely  happens  that  one  vertebra  is  broken ;  two  or  more 
are  generally  involved  in  the  injury.  The  vertebral  column  contains 
and  protects  the  spinal  cord,  which  gives  off  the  nerves  that  preside 
over  sensation  and  voluntary  motion. 

Exciting  Causes. — These  are  two  :  direct  violence  to  the  vertebral 
column,  and  falls  from  a  great  height  upon  the  head,  the  head  being 
at  the  time  bent  forwards.  "When  the  latter  is  the  exciting  cause,  the 
appearance  presented  by  the  spine  is  the  same  as  in  excurvation,  or 
posterior  curvature  of  the  spine. 

Symjitoms. — These  vary  very  much,  and  depend  upon  the  situation 
of  the  fracture  and  its  effects  upon  the  spinal  cord.  If  a  fracture 
take  place  in  the  lumbar  region,  aud  if,  in  addition  to  the  fracture, 
there  be  pressure  upon  the  spinal  cord,  arising  from  displacement, 
effusion,  or  extravasation,  there  will  follow  loss  of  seusatiou,  involun- 
tary expulsion  of  the  faeces,  retention  of  m-ine,  together  with  a  sense 
of  pain  and  weakness,  and  a  degree  of  irregularity  at  the  seat  of 
injury.  The  inability  of  the  patient  to  retain  the  faeces  arises  from 
the  sphincter  muscle,  which  receives  its  nerves  from  the  spinal  cord, 
being  paralysed. 

Rationale  of  the  Retention  of  tJie  Urine. — The  bladder  being  para- 
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lysed,  cannot  pass  off  the  urine  j  lionce  the  retention.  This  retention 
of  urine,  as  pointed  out  by  Desault,  if  the  patient  do  not  die,  is  fol- 
lowed by  a  sort  of  dribbling,  or  incontinence  of  urine. 

The  explanation  of  this  latter  circumstance  is,  that  the  bladder 
becomes  so  enormously  distended,  that  the  urine  forces  open  the 
commencement  of  the  urethra  to  such  an  extent  as  to  allow  a  small 
quantity  to  dribble  off,  yet  not  sufficiently  to  relieve  the  retention  or 
obviate  the  necessity  for  the  introduction  of  a  catheter.  A  symptom 
which  occasionally  takes  place  at  the  time  of  the  injury  is  priapism, 
and  even  emission  of  the  semen,  which  Mr.  Lawrence  remarks,  has 
never  been  satisfactorily  explained.  Notwithstanding  the  presence 
of  these  symptoms,  the  functions  of  organic  life,  as  heat,  secretion, 
and  circulation,  still  continue.  If  a  fracture  with  compression  occur 
at  the  upper  part  of  the  lumbar  region,  the  whole  of  the  symptoms 
already  mentioned  will  be  observed,  with  the  addition  of  a  tympanitic 
condition  of  the  abdomen,  produced  by  the  sudden  distension  of  the 
intestines  with  gas.  If  the  patient  do  not  soon  die,  this  symptom 
sometimes  disappears  after  a  smart  purging.  If  a  fracture  happen  in 
the  upper  part  of  the  dorsal  region,  together  with  pressure  upon  the 
spinal  cord,  the  additional  symptom  is,  absence  of  thoracic  respiration, 
arising  from  pressure  upon  the  spinal  cord  above  the  origins  of  the 
intercostal  nerves. 

If  the  fracture  be  as  high  up  as  the  sixth  cervical  vertebra,  and 
attended  with  pressure  upon  the  spinal  cord,  there  is  paralysis  of  the 
superior  extremities. 

When  a  fracture,  attended  with  compression  of  the  cord,  takes 
place  above  the  third  cervical  vertebra,  it  is  instantly  fatal.  The 
phrenic  nerves  supply  the  diaphragm,  and  instant  death  is  the  result 
of  pressure  upon  the  spinal  cord  above  their  origins.  The  period  at 
which  the  patient  dies,  varies  according  to  the  different  situations  of 
the  accident,  and  the  extent  of  pressure  upon  the  cord. 

Death  is  not  the  immediate  result  of  fracture,  even  above  the  third 
cervical  vertebra,  unless  it  be  attended  with  displacement.  When  a 
|  fracture  is  lower  down,  between  the  fourth  cervical  and  the  first 
dorsal,  the  patient  generally  lives  from  three  to  ten  days.  When  the 
dorsal  region  is  the  seat  of  fracture  with  compression,  the  patient 
may  live  from  two  to  three  weeks.  If  a  fracture  occur  in  the 
lumbar  region,  the  patient  may  perhaps  live  from  three  to  eight 
weeks,  occasionally  some  months,  as  in  a  case  recorded  by  Mr.  Harold 
of  Cheshunt. 

Treatment—Little  can  be  done.  The  patient  should  be  placed  in 
the  easiest  attitude,  and  the  broken  ends  of  the  column  kept  at 
rest  Antiphlogistic  treatment,  both  general  and  local,  especially 
local  depletion  by  leeches,  may  be  necessary  to  prevent  and  subdue 
inflammation.  The  state  of  the  bladder  must  be  particularly  attended 
to,  and  the  catheter  introduced,  if  necessary.  If  the  immediate  effects 
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are  nob  fatal,  counter-irritants  may  be  locally  applied,  but  their  use 
should  be  delayed  for  some  time. 

Concussion  of  the  spinal  cord  may  lead  an  individual  to  suppose 
that  compression  exists,  when  it  really  does  not.  Here  counter- 
irritation  in  the  chronic  stage  is  very  beneficial.  The  application  of 
strychnine  is  then  often  attended  with  the  happiest  results.  The 
best  mode  of  using  it  is,  to  apply  blisters,  about  the  size  of  a  crown- 
piece,  and,  when  the  cuticle  is  removed,  to  throw  one  quarter  or  one 
half  a  grain  of  the  powder  of  strychnine  over  the  blistered  surface. 
The  operation  of  trephining  for  the  purpose  of  removing  pressure 
from  the  spinal  cord,  has  been  proposed  and  performed  :  success,  how- 
ever, does  not  seem  to  have  attended  the  operation,  or  to  encourage 
a  repetition  of  it.  "Upon  this  point  Sir  A.  Cooper  remarks,  "  Mr. 
Henry  Cline  was  the  first  person  who  attempted  to  give  relief  in 
this  accident.  Being  an  excellent  anatomist  and  a  most  able  surgeon, 
he  saw  no  reason  why  cases  of  this  kind  should  not  be  treated  as 
cases  of  fracture  with  depression  of  the  skull.  Accordingly  he  cut 
clown  upon  the  arch  of  the  spinal  marrow,  where  the  compression  was 
greatest,  and  with  a  small  trephine  of  his  own  invention,  he  sawed 
through  the  arch  of  the  spinous  process,  and  took  off  the  pressure  on 
the  spinal  marrow  by  raising  the  depressed  portion  of  the  arch. 

"  It  is  right,  however,  to  mention  that,  in  many  of  these  cases,  the 
spinal  marrow  is  itself  torn  through.  In  some  cases  of  fracture,  with 
displacement,  it  is  completely  torn  ;  in  others,  partially;  and  in  some 
not  at  all.  In  cases  where  it  has  not  been  torn,  there  would  be  hope 
from  such  an  operation;  and  it  is  in  these  cases  that  the  operation  has 
been  performed.  Mr.  Tyrrell  has  attempted  the  operation  since 
Mr.  Cline;  but  both  cases  have  terminated  unfavourably.  Whether 
future  experiments  may  be  attended  with  better  success,  it  is  im- 
possible to  say." 

"  It  has  been  proposed,"  Mr.  Liston  observes,  "  to  treat  the  spine, 
in  cases  of  severe  and  alarming  fracture,  in  the  same  manner  as  the 
cranium,  by  trephining ;  and  some  have  recommended  this  in  almost 
all  kinds  of  injuries.  I  allude  to  the  practice,  only  to  condemn  it. 
The  spinal  chord  is  generally  displaced  and  compressed  by  the  lower 
portion  of  the  fractured  body  of  the  bones.  One  cannot  easily  com- 
prehend what  an  operation  is  to  effect  in  such  cases  :  further  notice  of 
this  proceeding  is  unnecessary,  seeing  that,  as  far  as  I  know,  it  has 
been  unanimously  discarded  by  the  profession  from  amongst  the  list 
of  surgical  operations."  Mr.  Lawrence  remarks,  "  The  great  objection 
to  this  proceeding  is,  the  uncertainty  respecting  the  precise  seat  of 
injury,  and  the  precise  mode  in  which  the  spinal  cord  has  been  injured, 
or  continues  to  suffer  pressure.  It  is  an  operation  which,  if  it  were 
done  when  the  contents  of  the  spinal  canal  were  perfectly  uuinjured, 
would,  I  think,  be  likely  to  be  followed  by  inflammation  of  the  mem- 
branes and  cord  ;  it  would  be  likely  to  produce  mischief,  even  if  no 
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mischief  had  existed  before.  For  these  reasons  it  appears  to  me,  that 
the  proposal  of  taking  out  the  spinous  processes  of  one  or  two  of  the 
vertebrae  ought  not  to  be  entertained." 

FRACTURES  OF  THE  FACE. 

FRACTURE    OF    THE    BONES    OF    THE  NOSE. 

Causes—  Owing  to  the  prominence  of  the  nose,  the  nasal  bones  are 
much  exposed  to  fracture.  It  generally  requires  considerable  force  to 
break  the  arch  formed  by  the  articulation  of  the  nasal  with  the 
superior  maxillary  bones.  Direct  blows,  or  severe  falls,  are  the  most 
common  causes  of  the  accident. 

Symptoms. — In  many  cases  the  contusion  of  the  neighbouring  soft 
parts  is  so  great  as  to  produce  great  swelling,  and  diagnosis  is  not 
always  easy  immediately  after  the  fracture  ;  but  even  if  crepitus 
cannot  be  distinguished,  the  mobility  of  the  parts  will  often  be 
characteristic.  Bleeding  from  the  nose,  and  injury  of  the  brain,  may 
also  be  present.  The  injury  of  brain  is  apt  to  be  from  concussion, 
rather  than  from  compression.  If  the  inflammation  be  great,  there 
may  be  exfoliation  of  the  bones  of  the  nose,  or  the  inflammation  may 
extend  to  the  dura  mater,  which  will  produce  deep-seated  pain  in  the 
neighbourhood. 

Nature  of  the  Displacement. — If  the  fracture  is  simple,  the  displace- 
ment would  be  slight,  and  but  little  deformity  would  result ;  but  if 
the  bones  are  crushed,  the  bridge  of  the  nose  will  be  destroyed. 

Treatment. — This  will  depend  upon  the  amount  of  inflammation 
and  the  displacement.  Should  the  fracture  be  simple,  antiphlogistic 
measures  may  be  all  that  is  necessary ;  but  if  the  bones  are  crushed 
and  pressed  in,  they  must  be  adjusted  by  a  large  probe,  or  a  female 
catheter.  Compresses  applied  on  each  side  of  the  nose,  may  be  of  use 
in  retaining  the  fragments  in  apposition.  Stopping  up  the  nostrils 
with  plugs  of  lint,  or  any  other  material,  will  be  found  of  no  service ; 
on  the  contrary,  they  will  be  more  likely  to  do  harm  by  increasing 
the  inflammation. 

FRACTURE  OF  THE  MALAR  BONE. 

Causes. — This  bone  is  rarely  fractured,  unless  from  great  violence, 
which  will  also  produce  great  contusion  of  the  soft  parts.  It  is 
easily  recognised,  unless  the  swelling  be  very  great. 

Treatment. — The  swelling  and  inflammation  are  to  be  removed  by 
appropriate  remedies.  The  jaw  must  be  kept  perfectly  quiet,  which 
can  be  best  effected  by  Barton's  bandage  for  fracture  of  the  lower  jaw. 
The  patient  should  not  speak  nor  masticate.  Should  fragments  of 
broken  bone  be  driven  into  the  temporal  muscle,  which  would  inter- 
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fere  with  chewing,  it  might  be  necessaiy  to  cut  down  upon  the 
fracture  and  elevate  the  pieces  of  bones. 

When  small  portions  are  split  off  from  the  edges  of  the  malar  bone, 
they  are  frequently  reduced  in  size,  by  absorption,  previously  to  their 
uniting. 

FRACTURE  OP  THE  UPPER  JAW. 

The  superior  maxillary  bone  is  sometimes  fractured  at  its  nasal 
process,  in  connexion  with  fractures  of  the  nose.  Its  alveolar  pro- 
cesses are  also  liable  to  fracture,  though  the  injury  is  not  a  serious  one, 
unless  it  is  the  result  of  a  gun-shot  wound  involving  the  antrum 
Highmorianum. 

Fragments  of  alveolar  processes  will  sometimes  unite  if  properly 
pressed  to  their  place,  and  the  jaw  be  kept  at  rest. 

Fracture  involving  the  antrum,  would  be  attended  with  great 
swelling  and  pain,  and  the  inflammatory  symptoms  would  require 
antiphlogistic  remedies. 

FRACTURE  OF  THE  LOWER  JAW. 

This  results  from  direct  violence,  which  must  be  very  considerable 
to  produce  a  fracture  in  a  bone  which  is  so  strong  and  at  the  same 
time  so  mobile.  The  seat  of  fracture  may  be  in  the  body,  rami,  or 
processes,  and  it  may  happen  that  the  fracture  will  occur  at  the 
symphysis,  although  this  is  rare  even  in  children.  The  direction  of 
the  fracture  may  be  either  vertical,  horizontal,  or  oblique.  A  portion 
of  the  alveolar  process  may  be  broken,  without  any  serious  incon- 
venience. The  most  frequent  situation  of  the  fracture  is  between 
the  symphysis  and  the  insertion  of  the  masseter  muscle. 

Symptoms. — There  is  no  difficulty  in  the  diagnosis.  The  history  of 
the  case,  the  pain  upon  moving  the  jaw,  the  unevenness  of  the  base, 
the  irregularity  of  the  teeth,  and  the  crepitus,  are  sufficient.  The 
larger  fragment,  to  which  the  chin  is  attached,  will  be  found  to  be 
drawn  downwards.  If  the  fracture  is  double,  the  displacement  will 
be  greater,  and  the  middle  portion,  or  chiD,  will  be  drawn  downwards. 
The  gums  are  frequently  lacerated,  and  bleed. 

When  fracture  occiu-s  in  the  neck  of  the  condyloid  process,  it  is  not 
so  easily  recognised.  It  is  to  be  distinguished  by  the  pain  near  the 
ear,  by  crepitation,  and  by  the  condyle  being  drawn  forward  by  the 
action  of  the  pterygoideus  externus  muscle. 

Treatment. — The  fragments  are  generally  coaptated  without  diffi- 
culty in  single  fractures ;  but  in  double  fractures,  more  care  is 
required.  In  either  instance,  the  great  object  is  to  keep  the  lower 
jaw  firmly  pressed  up  against  the  upper,  which  acts  as  a  splint.  A 
simple  dressing  consists  of  a  moistened  bit  of  pasteboard,  moulded  to 
fit  the  jaw,  and  secured  by  a  four-tailed  bandage,  which  has  a  slit  in 
its  middle,  into  which  the  chin  is  placed.    The  two  upper  tails  are  to 
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be  tied  behind  the  neck,  and  the  two  lower  ones  upon  the  crown  of 
the  head.  In  young  persons,  and  in  double  fractures,  it  will  some- 
times be  found  convenient  to  fasten  the  teeth  together  with  strong 
silk  or  fine  silver  wire.  In  many  cases  it  will  be  suflicient  to  place  a 
large  thick  compress  under  the  chin,  and  apply  Barton's  bandage. 
This  consists  of  a  roller,  five  yards  long  and  two  inches  wide.  "  Place 
the  initial  extremity  of  the  roller  upon  the  occiput,  just  below  its 
protuberance,  and  conduct  the  cylinder  obliquely  over  the  centre  of 
the  left  parietal  bone  to  the  top  of  the  head;  thence  descend  across 
the  right  temple  and  the  zygomatic  arch,  and  pass  beneath  the  chin 
to  the°left  side  of  the  face ;  mount  over  the  left  zygoma  and  temple 
to  the  summit  of  the  cranium,  and  regain  the  starting-point  at  the 
occiput  by  traversing  obliquely  the  right  parietal  bone  ;  next,  wind 
around  the  base  of  the  lower  jaw,  on  the  left  side,  to  the  chin,  and 
thence  return  to  the  occiput  along  the  right  of  the  maxilla ;  repeat 
the  same  course,  step  by  step,  until  the  roller  is  spent,  and  then 
confine  its  terminal  end." 

If  the  parts  are  kept  perfectly  quiet,  union  takes  place  readily  in 
four  or  five  weeks,  there  being  abundant  vascular  supply ;  and  usually 
no  deformity  results.  The  patient  is  to  be  nourished  by  fluids,  and 
there  is  usually  room  enough  for  soups  and  gruels  to  find  their  way 
into  the  mouth  through  the  interstices  of  the  teeth.  Some  surgeons 
recommend  the  introduction  of  thin  pieces  of  cork  on  each  side 
between  the  molar  teeth,  leaving  an  aperture  between  the  incisors 
suflicient  for  the  introduction  of  food  or  medicine  by  a  small  spoon. 
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Causes. — From  the  manner  in  which  the  different  bones  of  the 
cranium  are  arranged,  an  ovate  or  spheroidal  box  is  formed,  which 
resists  external  violence,  after  the  manner  of  arches,  according  to 
Bertin,  and  of  spheres,  according  to  Beclard  ;  yet  it  is  frequently  frac- 
tured, and  in  the  majority  of  instances,  these  fractures  are  produced 
by  the  direct  application  of  force  to  the  injured  part,  as  when  a 
person  is  struck  or  falls  upon  the  head,  and  the  bone  is  broken 
exactly  where  the  blow  or  fall  was  inflicted.  The  cranium,  however, 
does  not  always  give  way  where  it  was  struck,  but  sometimes  at  a 
distant  part,  forming  the  fracture  by  counter-stroke  of  the  British,  the 
fracture  par  conlre-coup  of  the  French  authors. 

Fractures  of  the  base  of  the  cranium,  in  the  great  majority  of 
instances,  are  caused  by  counter-stroke ;  the  reason  of  which  is  easily 
explained.  If  a  great  weight  fall  upon  the  top  of  the  head  while 
the  body  is  erect,  or  if  the  top  of  the  head  be  struck  by  an  obtuse 
body,  the  force  thus  applied  above  has  a  teudency  to  produce  expan- 
sion of  the  lateral  parietes,  and  to  force  the  base  of  the  cranium 
against  the  apex  of  the  spinal  column.    It  is  evident  that  in  such 
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circumstances    the  cranium  is  acted  upon  by  two  forces:  the 

violence  applied  to  the  top  of  the 
head  acting  downwards,  and  the  re- 
sistance offered  by  the  vertebral  column 
acting  upwards,  so  that  a  fracture  of 
the  base  is  often  the  result.  In  like 
manner,  when  in  falling  from  a  great 
height,  the  top  of  the  head  or  vertex 
comes  to  the  ground,  the  resistance  of 
the  ground  acts  on  the  top  of  the  head; 
and  the  whole  momentum  acts  through 
the  medium  of  the.  spinal  column  on 
Fracture  across  whole  base  of  siruii,    the   base.    The   cranium  bein°"  thus 

produced  by  a  fall  on  the  crown  of  the      •     i    l  j  r  »  .  ° 

Lead.   The  patient  was  admitted  into    included  between  two  forces,  gives  way 

my  wards  in  the  Eoyal  Infirmary.      „x  •  ■  -i,  , ,  ,n.  , 

From  a  preparation  in  my  museum.         aT>  lts  WeaKeSt  part,  that  part  being  the 

base.  Sometimes,  however,  fractures 
of  the  base  are  produced  without  a  fall  or  a  blow  on  the  head  itself,  as 
when  a  person  falling  from  a  great  height  alights  upon  the  nates ; 
the  spinal  column  being  thus  brought  suddenly  into  a  state  of  rest, 
offers  resistance  to  the  head,  which  being  still  in  projectile  motion, 
has  its  base  forcibly  driven  against  the  spine,  and  a  fracture  may  be 
the  result.  In  each  of  these  three  cases,  the  head  is  acted  upon  by 
two  forces  with  greater  or  less  violence. 

Sir  Benjamin  Brodie,  in  a  very  interesting  paper  on  Injuries  of 
the  Brain,  says — "  It  has  been  observed  to  me,  however,  by  Mr. 
Earle,  that  he  has  not  known  a  fracture  of  this  kind  (i.e.,  by  counter- 
stroke)  to  take  place,  except  when  the  blow  seems  to  have  operated 
in  such  a  manner  as  to  impel  the  occiput  forcibly  against  the  atlas, 
the  line  of  fracture  passing  through  the  former  bone,  where  it  rests 
on  the  latter.  My  own  experience  corresponds  very  nearly  with  that 
of  Mr.  Earle.  The  only  well-marked  cases  of  fracture  of  the  cranium, 
in  which  the  fracture  could  be  attributed  to  the  effects  of  contre-coup 
which  have  fallen  under  my  observation,  were  similar  to  those  he  has 
mentioned." 

Fractures  of  the  base  of  the  cranium  are  not  invariably  caused  by 
counter-stroke.  Sometimes,  when  violence  is  directly  applied  to  the 
occiput  or  the  lateral  parts  of  the  cranium,  it  is  not  only  sufficient  to 
produce  fracture  of  the  part  to  which  it  is  applied,  but  also  to  extend 
the  fracture  to  the  base.  Of  this  I  have  seen  two  instances  : — one, 
in  which  the  fracture  extended  forwards  to  the  body  of  the  sphenoid 
bone,  in  consequence  of  a  fall  on  the  occiput ;  and  the  other,  in  which 
it  extended  along  the  whole  base  of  the  skull,  in  consequence  of  a 
kick  from  a  horse  on  the  mastoid  process. 

Of  fractures  of  the  cranium  it  may  be  observed,  that  those  of  the 
base  in  most  instances  result  from  counter-stroke,  while  those  in  other 
situations  are  invariably  occasioned  by  direct  violence. 
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These  fractures  present  every  possible  variety  of  form,  from  the 
most  simple  fissure  to  the  most  complicated  fracture  extending  in 
many  directions,  and  accompanied  with  depression.  The  ancient 
writers  divided  fractures  of  the  cranium  into  many  different  varieties, 
distinguishing  each  by  an  appellation  descriptive  of  its  form,  or  of 
some  peculiarity  in  the  relation  of  the  fractured  parts  ;  but  these 
appellations,  as  they  burdened  the  memory  without  leading  to  any 
useful  practical  results,  are  now  abandoned.  To  show  clearly  the 
views  now  entertained  respecting  the  nature  and  treatment  of  these 
injuries,  it  will  be  convenient  to  arrange  them  in  the  following  six 
classes.  First,  Simple  fissure,  or  fracture  unattended  with  depression. 
Second,  Simple  fracture  with  depression.  Third,  Punctured  fracture. 
Fourth,  Compound  or  open  fracture.  Fifth,  Fracture  of  the  external 
table  alone  ;  and  Sixth,  Fracture  of  the  internal  table  alone. 


I.  SIMPLE  FISSURE,  OR  FRACTURE  UNATTENDED  WITH  DEPRESSION. 

As  in  this  injury  there  is  no  wound  in  the  soft  parts,  and  the  broken 
pieces  preserve  their  proper  level  or  equality  of  surface,  and  as  the 
simple  interruption  to  continuity  of  the  bone  produces  no  symptom 
denoting  its  presence,  it  often  escapes  detection,  and  continues  during 
life  a  matter  of  uncertainty.  Simple  fracture,  considered  in  itself,  is 
by  no  means  a  dangerous  injury,  and  when  its  existence  is  suspected, 
and  there  is  no  accompanying  injury  of  the  parts  within  the  cranium, 
it  is  not  necessary  to  do  more  than  enjoin  every  prudent  precaution 
against  the  occurrence  of  inflammation.  The  violence  which  breaks 
the  bone  may  give  rise  to 
separation  of  the  dura  ma- 
ter, laceration  of  the  brain, 
extravasation  of  blood 
within  or  upon  the  brain, 
or  above  or  below  the  dura 
mater,  or  to  simple  fissure 
of  the  outer  table  and 
fracture  with  depression  of 
the  inner  j  and  in  con-  / 
sequence  of  some  of  these 
accompanying  conditions 
within  the  head,  there  may 
be  concussion  immediately  after  the  injury,  or  the  symptoms  of  com- 
ipression  or  of  inflammation  of  the  brain  or  its  membranes  may 
appear,  with  all  their  usual  consequences,  to  a  dangerous  or  even 
fatal  extent.  The  treatment  of  these  conditions  will  bo  afterwards 
described. 


Simple  fissure  of  cranium,  produced  by  a  fall  on  the  side 
of  the  head.   The  cage  occurred  in  the  expori 


colleague,  Dr.  Dyce. 


xporienco  of  my 
From  a  preparation  in  my  museum. 
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II.  SIMPLE  FRACTURE  WITII  DEPRESSION. 


Fisr.  82. 


The  local  signs  of  this  injury  are, — an  inequality  of  the  surface  of 
the  cranium,  varying  in  extent  according  to  the  amount  of  depression, 
and  usually  the  appearance  of  a  bruise  of  the  scalp.  Sometimes  the 
fragments  are  movable  ;  in  other  instances  the  depressed  portion  is 
quite  unyielding.  There  is  a  condition  of  scalp,  frequently  presenting 
itself  after  a  contusion,  more  especially  if  inflicted  by  a  flat  body, 
which  is  very  deceptive,  and  apt  to  make  the  inexperienced  observer 
suppose  that  the  depression  of  bone  is  to  a  much  greater  extent 
than  it  really  is,  and  even  to  produce  the  impression  that  the 
bone  is  driven  in,  when  no  fracture  really  exists.  I  refer  to 
the  swelling  caused  by  extravasation.  Into  the  cellular  tissue 
surrounding  the  contusion  blood  becomes  extravasated,  and  this 
raises  the  soft  parts  to  a  considerable  extent;  whereas,  at  the 
bruise  itself,  if  the  contusion  has  been  severe,  the  soft  parts  re- 
main compressed  in  consequence  of  the  cellular  tissue  having  been 
deadened  and  the  vessels  paralysed  by  the  bruise.  The  swelling  is 
remarkably  firm,  and  the  impression  given  to  the  finger  by  the  extra- 
vasated blood  so  closely  resembles  that  given  by  the  margin  of  a  frac- 
tured portion  of  bone, 
that  it  is  very  likely  to 
deceive  an  unguarded 
observer.  This  condition 
of  the  soft  parts  should 
be  always  kept  in  mind, 
lest  the  surgeon  be  de- 
ceived, either  into  the 
supposition  that  there  is 
depression  where  none 
exists,  orinto  theopiniou, 
when  it  is  present,  that 
it  is  to  a  greater  extent 
than  is  really  the  case. 
If  the  injury  be  not  in- 
flicted by  a  flat  body, 
the  whole  of  the  scalp 
may  be  elevated  at  the  injured  part.  Extravasation  may  be  found 
in  three  different  situations,  namely,  between  the  integument  ami 
the  tendon  of  the  occipito-frontalis  muscle,  between  the  occipito- 
frontal is  muscle  and  the  pericranium,  or  between  the  latter  and  the 
bone  Besides  the  local  appearances  here  described,  fracture  with 
depression  may  be  attended  with  the  usual  symptoms  of  compression 
of  the  brain  j  for  an  account  of  which  I  must  refer  the  reader  to  the 
chapter  on  Compression. 

In  regard  to  these  symptoms,  the  intelligent  surgeon  will  not  only 


Fracture  of  cranium  with  depression. 

tion  in  my  museum. 
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keep  in  mind  the  different  conditions  on  which  they  depend,  but  in 
order  to  arrive  at  a  correct  diagnosis,  and  to  ascertain  from  which  of 
the  various  different  conditions  the  symptoms  in  any  particular  case 
may  proceed,  he  will  inquire  very  minutely  into  the  history  of  their 
appearance.  Compression  of  the  brain,  proceeding  from  external 
inj  ury,  may  be  occasioned  by  a  depressed  portion  of  bone,  or  extrava- 
sation of  blood,  or  the  formation  of  purulent  matter.  The  time  when 
the  symptoms  made  their  appearance  will  be  found  the  surest  guide 
iu  determining  to  which  of  these  three  causes  they  are  to  be  attri- 
buted. When  a  depressed  portion  of  bone  occasions  the  compres- 
sion, the  symptoms  present  themselves  on  the  occurrence  of  the 
injury ;  when  extravasation  of  blood  is  the  cause,  the  symptoms  do 
not  appear  immediately,  except  sometimes  in  a  very  slight  degree; 
and  it  is  not  until  a  considerable  quantity  of  blood  has  collected,  that 
they  show  themselves  very  decidedly.  When  a  patient,  having  been 
stunned  by  an  injury  of  the  head,  recovers  from  the  stun,  and  symptoms 
of  compression  afterwards  appear  and  gradually  increase,  there  is  then 
reasonable  ground  for  supposing  that  they  arise  from  effusion  of  blood. 
When  the  compression  is  caused  by  the  formation  of  matter,  it  does 
not  appear  for  several  days,  and  is  preceded  by  the  symptoms  of  in- 
flammation of  the  brain,  or  its  membranes.  Thus  the  history  of  the 
symptoms  is  a  useful  guide  in  determining  the  cause  on  which  the 
compression  depends.  It  is  important  to  remember,  that  the  injury 
of  the  one  table  scarcely  ever  corresponds  with  that  of  the  other,  the 
inner  being  almost  always  fractured  to  a  greater  extent  than  the 
outer,  and  the  actual  depression  of  the  inner  table  being  much  greater 
than  would  appear  from  the  examination  of  the  outer  part  of  the 
cranium.  It  is  a  remarkable  fact,  but  one  of  which  the  records  of 
surgery  furnish  many  examples,  that  there  is  no  certain  correspondence 
between  the  symptoms  of  compression  and  the  extent  to  which  a 
portion  of  the  bone  may  be  depressed.  In  some  instances,  where  the 
depression  has  not  been  to  a  great  extent,  the  symptoms  have  been 
decidedly  marked  ;  in  others,  the  symptoms  have  been  very  slight, 
when  the  depression  has  been  manifest  and  considerable.  Hence  the 
statement  of  an  eminent  modern  writer,  "It  is  extraordinary  and  un- 
accountable, but  it  is  not  less  true,  that  no  calculation  of  the  bad 
effects  can  be  made,  by  the  degree  to  which  a  part  of  the  skull  is 
depressed." 

Treatment.— The  object  to  be  aimed  at  by  treatment  varies  accord- 
ing to  the  presence  or  absence  of  the  symptoms  of  compression.  In 
the  absence  of  these  symptoms,  the  indication  of  treatment  is  to  pre- 
vent the  occurrence  of  inflammation,  and  for  that  purpose  the  strict 
antiphlogistic  regimen,  consisting  of  low  diet,  rest,  and  quietude, 
should  be  enjoined.  It  is  also  advisable  to  shave  the  head,  to  keep  it 
cool  by  means  of  cold  applications,  to  administer  some  smart  purga- 
tive, and  in  some  habits  of  body,  it  is  prudent,  even  as  a  precautionary 
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measure,  to  have  recourse  to  depletion,  provided  there  be  much 
reason  to  apprehend  inflammatory  action.  It  would,  however,  be 
extremely  injudicious  to  have  recourse  to  depressing  treatment  in  the 
period  of  collapse  which  immediately  succeeds  such  an  injury  •  and 
after  this  period  is  passed  by,  the  extent  to  which  this  treatment 
ought  to  be  carried  should  be  regulated  by  the  age,  habits,  and 
constitution  of  the  patient,  and  the  particular  circumstances  of  the 
case. 

If  symptoms  of  depression  be  present,  then  the  immediate  object 
to  be  aimed  at,  is  to  relieve  the  brain  from  pressure  ;  and  the  means 
to  be  taken,  in  the  first  instance,  for  that  purpose,  will  depend  on  the 
extent  of  the  depression,  and  the  urgency  of  the  symptoms.  If  the 
bone  be  not  depressed  to  a  very  great  extent,  and  if  the  symptoms  be 
not  extremely  urgent,  the  attempt  should  first  be  made  to  relieve  the 
pressure  of  the  brain  by  bleeding,  purging,  and  the  constant  applica- 
tion of  cold  to  the  head  after  it  has  been  shaved.  Under  this 
alleviating  treatment,  the  brain  sometimes  becomes  accommodated  to 
its  new  condition,  and  the  symptoms  disappear.  If  after  the  proper 
measures  have  been  employed  for  a  moderate  period,  the  symptoms 
still  continue,  then  the  depressed  portion  of  bone  must  be  elevated. 
But  if  the  depression  be  not  only  manifest,  but  also  to  a  great 
extent,  and  the  symptoms  of  compression  be  very  strongly  marked, 
then  the  surgeon  is  justified  in  elevating  the  depressed  portion  of 
bone  without  waiting  to  ascertain  the  effect  of  the  alleviating  treat- 
ment recommended  above.  It  appears,  then,  that  in  this  variety  of 
fracture,  the  circumstances  under  which  the  surgeon  is  warranted  in 
proceeding  to  operate  are, — either  when  the  symptoms  continue  una- 
bated after  the  judicious  employment  of  bleeding,  purging,  and  the 
constant  application  of  cold  to  the  head  ;  or,  without  waiting  for  the 
employment  of  these  remedies,  when  the  symptoms  are  alarmingly 
urgent,  and  the  bone  depressed  to  such  an  extent  as  to  leave  no 
hope  of  the  brain  becoming  accommodated  to  its  unnatural  condition. 
When,  in  either  of  these  cases,  the  surgeon  has  resolved  to  elevate  the 
depressed  portion  of  bone,  he  should  first  expose  the  fracture  by 
making  a  crucial  incision,  and  then  raise  the  bone  by  means  of 
some  of  the  different  forms  of  elevators  used  for  that  purpose.  If,  as 
is  often  the  case,  it  should  be  impossible  to  introduce  the  elevator 
underneath  the  depressed  portion,  the  surgeon  is  justified  in  tre- 
phining, his  object  being,  not  to  saw  out  the  depressed  portion,  but  to 
remove  'a  part  of  the  bone  which  is  not  depressed,  so  as  to  admit  of 
the  introduction  of  the  elevator,  by  which  the  depressed  part  may  be 
raised  to  a  level  with  the  surrounding  parts  of  the  cranium. 

I  cannot  conclude  this  chapter  without  referring  to  a  most  extra- 
ordinary case,  which  shows,  that  at  a  very  distant  period  from  the 
accident,  the  symptoms  of  compression  may  be  removed  and  the 
patient  restored  to  his  ordinary  powers  of  body  and  mind.  The 
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case  seems  to  have  produced  a  deep  impression  on  the  njrnd /«rf Hr 
Astley  Cooper,  who  records  it  in  the  following  words       The  other 


Figs.  83  to  88. 


circumstance  which   I  shall 
mention,  is  one,  which,  whe- 
ther we  regard  it  in  a  phy- 
siological or  surgical  point  of 
view,  is  perhaps  one  of  the 
most  extraordinary  that  ever 
occurred ;   and,  as  connected 
with  surgery  and  physiology, 
I  am  surprised  it   has  not 
made  a  greater  impression  on 
the  public  mind  than  it  ap- 
pears to  have  done.    A  man 
was  pressed  on  board  one  of 
his  majesty's  ships,  early  in 
the  late   revolutionary  war. 
While  on  board  this  vessel  in 
the  Mediterranean,  he  received 
a  fall  from  the  yard-arm,  and 
when  he  was  picked  up  he  was 
found  to  be  insensible.  The 
vessel    soon    after  making 
Gibraltar,  he  was  deposited  in 
an  hospital  in  that  place,  where 
he  remained  for  some  months 
still  insensible,  and  some  time 
after  he   was  brought  from 
Gibraltar  on  board  the  '  Dol- 
phin' frigate  to  a  depot  for 
sailors  at  Deptford.  While  he 
was  at  Deptford,  the  surgeon 
under  whose  care  he  was,  was 
visited  by  Mr.  Davy,  who  was 
then  an  apprentice  at  this  hos- 
pital. The  surgeon  said  to  Mr. 
Davy,  '  I  have  a  case  which 
I  think  you  would  like  to 

see.  It  is  a  man  who  has  been  insensible  for  many  months  ;  he 
lies  on  his  back  with  very  few  signs  of  life ;  he  breathes,  indeed, 
has  a  pulse,  and  some  motion  in  his  fingers  ;  but  in  all  other  re- 
spects he  is  apparently  deprived  of  all  powers  of  mind,  volition,  or 
sensation.'  Mr.  Davy  went  to  see  the  case,  aud  on  examining  the 
patient,  found  that  there  was  a  slight  depression  on  one  part  of  the 
head.  Being  informed  of  the  accident  which  caused  this  depression, 
he  recommended  the  man  to  be  sent  to  St.  Thomas's  Hospital.  He 
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was  placed  under  Mr.  Cline,  and  when  he  was  first  admitted  into  this 
hospital,  I  saw  him  lying  on  his  back,  breathing  without  any  great 
difficulty,  his  pulse  regular,  his  arms  extended,  and  his  fingers  moving 
to  and  fro  to  the  motion  of  his  heart,  so  that  you  could  count  his 
pulse  by  this  motion  of  his  fingers.  If  he  wanted  food  he  had  the 
power  of  moving  his  lips  and  tongue ;  and  this  action  of  his  mouth 
was  the  signal  to  his  attendant  for  supplying  his  wants.  Mr.  Cline, 
on  examining  his  head,  found  an  obvious  depression  •  and  thirteen 
months  and  a  few  days  after  the  accident  he  was  carried  into  the 
operating  theatre  and  there  trephined.  The  depressed  portion  of 
bone  was  elevated  from  the  skull.  While  he  was  lying  on  the  table, 
the  motion  of  his  fingers  went  on  during  the  operation ;  but  no 
sooner  was  the  portion  of  bone  raised  than  it  ceased.  The  operation 
was  performed  at  one  o'clock  in  the  afternoon.  And  at  four  o'clock, 
as  I  was  walking  through  the  wards,  I  went  up  to  the  man's  bed-side, 
and  was  surprised  to  see  him  sitting  up  in  his  bed.  He  had  raised 
himself  on  his  pillow  ;  I  asked  him  if  he  felt  any  pain,  and  he  imme- 
diately put  his  hand  to  his  head.  This  showed  that  volition  and 
sensation  were  returning.  In  four  days  from  that  time  the  man  was 
able  to  get  out  of  bed,  and  began  to  converse  ;  and  in  a  few  days 
moi'e  he  was  able  to  tell  us  where  he  came  from.  He  recollected  the 
circumstance  of  his  having  been  pressed,  and  carried  down  to  Ply- 
mouth or  Falmouth  ;  but  from  that  moment  up  to  the  time  when  the 
operation  was  performed  (that  is,  for  a  period  of  thirteen  months  and 
some  days)  his  mind  remained  in  a  state  of  perfect  oblivion ;  he  had 
drunk,  as  it  were,  the  cup  of  Lethe  ;  he  had  suffered  a  complete  death, 
as  far  as  regarded  his  mental,  and  almost  all  his  bodily  powers,  but  by 
removing  a  small  portion  of  the  bone  with  the  saw,  he  was  at  once  re- 
stored to  all  the  functions  of  his  mind,  and  almost  all  the  power's  of  his 
body.  It  appears,  therefore,  that  in  cases  of  depression  we  should  not 
be  prevented  from  trephining,  however  distant  the  period  may  be  at 
which  the  accident  occurred,  and  the  patient  may,  after  any  interval, 
be  restored  to  the  powers  of  body  and  mind." 

III.  PUNCTURED  FRACTURE. 

When  a  fracture  is  caused  by  a  sharp  body,  such  as  a  corner  of  a 
stone,  or  by  any  pointed  instrument,  such  as  a  bayonet  or  a  pitch- 
fork, or  by  a  sharp-pointed  body  of  any  kind,  which  applies  force  with 
concentrated  effect,  it  usually  presents  the  appearance  of  a  cavity,  or 
mere  puncture,  and  is  hence  called  a  punctured  fracture ;  and  be- 
cause there  are  often  numerous  fissures  radiating  on  every  side  from 
the  centre,  it  is  also  called  star-like  or  radiated  fracture.  From  the 
manner  in  which  such  a  fracture  is  occasioned,  it  is  often  attended 
with  a  wound  of  the  soft  parts.  The  internal  table  is,  on  account  of 
its  brittleness,  injured  to  a  greater  extent  than  the  external,  and  there 
is  one  circumstance  in  this  form  of  fracture  which  renders  it  so  ex- 
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ceedingly  dangerous  as  to  require  immediate  recourse  to  an  opera- 
tion, even  in  the  absence  of  compression,  or  of  every  bad  symptom. 
This  circumstance  is,  that  spicu-  '  gg 

lar  portions  of  the  internal  table 
iare  always  driven  inwards,  and 
if  these  be  not  removed,  it  is 
almost  certain  that  inflamma- 
tion will  be  excited,  and  if  so, 
the  ordinary  remedies  will  have 
no  effect,  while  the  exciting 
cause  continues  ;  and  if  the  ope- 
'  ration  be  delayed  until  inflam- 
mation has  taken  place,  it  will 
then  be  too  late  to  save  the 
patient.  In  short,  the  very 
existence  of  this  form  of  frac- 
ture imperatively  calls  for  an 
operation.     On   exposing  the 

'fracture  the  depressed  portions  PromLisioN. 
should  be  raised;  and  if  it  be 

impossible  to  introduce  the  elevator  or  forceps,  it  will  be  necessary 
to  remove  a  small  part  of  the  sound  portion  of  the  cranium  for 
the  admission  of  the  instrument.  After  the  cause  of  irritation  has 
been  removed,  and  the  edges  of  the  wound  been  approximated,  the 
:  treatment  will  consist  of  the  rigid  institution  of  antiphlogistic  regimen 
to  prevent  inflammation,  and  to  subdue  it  in  case  of  its  occurrence. 

IV.  COMPOUND  OR  OPEN  FRACTURE  WITH  DEPRESSION. 

On  this  important  subject,  Sir  Astley  Cooper  remarks,  "  Compound 
fracture  is  followed  very  generally  by  inflammation  of  the  brain,  and 
it  will  be  of  no  use  to  trephine,  when  inflammation  is  once  formed. 
It  might  be  thought  that  it  would  be  time  enough  to  perform  this 
i  operation  when  inflammation  had  appeared  ;  but  this  is  not  the  case  ; 
for  if  inflammation  comes  on,  the  patient  will  die,  whether  you  tre- 
phine or  not ;  and  you  will  be  so  far  from  arresting  its  final  progress 
by  trephining,  that  the  operation  will  add  to  the  danger  of  the  inflam- 
mation. When  inflammation  of  the  dura  mater  and  membranes  has 
been  excited  by  depression  of  the  bone,  you  cannot  retard  the  progress 
of  death  by  performing  the  operation." 

Sir  Astley  Cooper  enforces  these  principles  by  cases,  and  concludes 
by  saying,  "The  elevation  of  the  bone  is  never  followed  by  any 
mischief;  but  if  you  do  not  raise  it,  and  inflammation  follows,  it  will 
be  too  late  to  attempt  to  save  the  life  of  the  patient."  In  reference 
to  this  doctrine  laid  down  by  Sir  Astley  Cooper,  Sir  Benjamin  Brodie, 
after  referring  to  the  fact  that  many  persons  undoubtedly  have  re- 
covered, in  whom  there  was  at  the  same  time  a  wound  in  the  scalp 
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and  a  fracture  with  depression  of  the  cranium,  although  no  operation 
was  performed,  and  after  referring  to  examples  published  by  Mr. 
Abernethy,  and  various  cases  which  occurred  at  the  battle  of  Talavera 
de  la  Reyna,  and  were  communicated  by  Mi*.  Rose,  Surgeon  to  the 
Coldstream  Regiment  of  Guards,  goes  on  to  say,  "  T  have  conversed 
also  with  other  surgeons,  whose  experience  has  compelled  me  to  doubt 
the  accuracy  of  Sir  Astley  Cooper's  conclusion.    The  question,  how- 
ever, is  not  to  be  decided  merely  on  these  premises.    Many  persons 
may  do  well  without  an  operation,  who  suffer  from  what  Sir  Astley 
Cooper  denominates  a  compound  fracture  of  the  cranium,  and  yet  it 
may  remain  to  be  determined  what  is  the  probability  of  suppuration 
taking  place  in  these  cases  as  compared  with  those  in  which  the  scalp 
remains  uninjured.    For  many  years  I  have  preserved  notes  of  a  large 
proportion  of  the  cases  of  injury  of  the  head,  which  it  has  fallen  to 
my  lot  to  witness.    Among  them,  of  course,  are  many  in  which  there 
was  fracture  with  or  without  depression,  followed  by  suppuration 
between  the  dura  mater  and  the  bone.    On  referring  to  these  for 
further  evidence  on  this  interesting  subject,  I  find  that  the  cases  in 
which  suppuration  takes  place  where  the  scalp  is  entire,  have  been 
comparatively  rare ;  bearing  a  very  small  pi-oportion  indeed  to  those 
cases  in  which  suppuration  has  followed  a  fracture  complicated  with 
a  wound  of  the  scalp.  Such  is  the  result  of  my  own  experience  during 
a  considerable  period  of  time,  and  which  I  am  enabled  to  give,  not 
merely  from  a  general  recollection  of  what  I  have  seen,  but  on  the 
authority  of  written  notes,  made  at  the  bedside  of  the  patients,  and, 
for  the  most  part,  before  the  question  which  they  illustrate  had  ever 
presented  itself  to  my  mind.    Taking  all  these  facts  into  consideration, 
and  endeavouring  to  give  its  proper  value  to  what  may  be  urged  on 
either  side  of  the  question,  I  cannot  but  acknowledge,  whatever  may 
have  been  my  first  impression  on  the  subject,  that  it  appears  to  me 
at  this  moment  that  the  views  of  Sir  Astley  Cooper  are  well  founded, 
and  that  in  those  cases  in  which  a  depression  of  bone  exists,  without 
any  symptoms,  or  with  only  very  trifling  symptoms,  arising  from  it, 
the  surgeon  can  follow  no  better  general  rule  than  this ;  if  the  depres- 
sion be  exposed  in  consequence  of  a  wound  of  the  scalp,  let  him  apply 
the  trephine,  and  elevate  the  depression  j  but  if  there  is  a  depression 
without  a  wound  of  the  scalp  in  consequence  of  the  accident,  let  him 
not  make  such  a  wound  by  an  operation." 

From  the  above,  it  will  be  evident  that  the  views  of  Sir  Astley 
Cooper,  as  to  the  necessity  of  trephining  in  compound  fracture  with 
depression,  in  the  absence  of  any  symptoms  of  pressure,  received,  after 
much  deliberation,  the  decided  approval  of  Sir  Benjamin  Brodie.  A 
different  opinion,  however,  is  maintained  by  many  surgeons;  and 
Professor  Samuel  Cooper,  as  will  appear  from  the  following  extract 
from  his  lectures,  seems  inclined  to  agree  with  those  who  do  not  re- 
commend an  operation,  except  when  symptoms  of  compression  are 
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present.  In  speaking  of  the  doctrine  laid  down  by  Sir  Astley  Cooper, 
he  says,  "  I  cannot  say  that  the  observations  which  I  have  had  oppor- 
tunities of  making  on  this  point  of  surgery,  would  have  led  me  to 
adopt  this  opinion."  Sir  Philip  Crampton  remarks  on  this  subject, 
«  In  Dublin  we  conform  in  general  to  the  rule  of  practice  originally 
laid  down  by  Dease,  who  preceded  Desault  by  many  years,  namely  in 
fractures  of  the  skull  with  depressed  bone,  whether  complicated  by 
■wound  of  the  scalp  or  otherwise,  no  attempt  should  be  made  to  raise 
the  depressed  bone,  unless  very  decided  symptoms  be  present  of  com- 
pressed or  irritated  brain? 

Sir  P.  Crampton  mentions  that  he  has  seen  many  cases  terminate 
very  favourably  without  the  trephine,  and  refers  to  some  in  the  very 
interesting  paper  in  which  he  states  the  above  views.  On  this  point 
it  will  be  evident  that  Sir  P.  Crampton  and  Professor  Samuel  Cooper 
are  agreed,  and  that  their  opinion  is  opposed  to  that  of  Sir  Astley 
Cooper  and  Sir  Benjamin  Brodie.  Some  surgeons  are  of  opinion,  that 
in  the  absence  of  compression,  trephining  is  justifiable  only  when  the 
compound  fracture  partakes  of  the  nature  of  punctured  fracture  ;  and 
others,  that  the  surgeon  should  be  guided  by  the  extent  of  the  depres- 
sion, the  condition  of  the  fragments,  and  the  possibility  of  elevating 
them  without  increasing  the  wound  of  the  scalp.  For  my  own  part, 
as  Sir  Astley  Cooper's  opinion  is  given  with  so  much  decision,  and  is 
founded  on  so  extensive  an  experience,  I  should  hesitate  very  much 
to  advise  any  different  procedure. 

V.  FRACTURE  WITH  DEPRESSION  OF  THE  EXTERNAL  TABLE. 

Fracture  of  the  external  table,  with  depression  into  the  diploc, 
cannot  take  place  either  in  early  life  or  frequently  in  old  age,  as  the 
skull  is,  at  both  these  periods,  comparatively  thin  and  without  diploe ; 
but  that  it  has  taken  place  in  the  middle  period  of  life  is  no  longer  a 
matter  of  uncertainty.  This  condition  of  the  external  table,  the  in- 
ternal remaining  at  the  same  time  perfectly  entire,  has  now  been 
demonstrated  by  many  specimens,  in  which  the  occurrence  of  reunion 
proves  that  the  patients  must  have  lived  for  some  time  after  the 
injury.  The  possibility  of  this  condition  suggests  the  propriety  of 
caution  in  forming  a  diagnosis,  and  furnishes  a  reason  why  mere  de- 
pression of  a  part  of  the  cranium  does  not,  if  unaccompanied  with 
compression,  warrant  the  performance  of  trephining. 

If  unattended  with  concussion,  this  injury  is  not  likely  to  lead  to 
any  serious  consequences,  nor  does  it  require  any  treatment  beyond 
the  precautions  proper  to  be  attended  to,  after  every  kind  of  injury 
in  the  region  of  the  head. 

VI.  FRACTURE  WITH  DEPRESSION  OF  THE  INTERNAL  TABLE.- 

The  records  of  surgery  furnish  various  examples  of  this  fracture, 
every  one  of  which,  attended  with  unfavourable  symptoms,  must 
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form  a  case  of  great  anxiety  and  difficulty  to  the  surgeon.  Professor 
Samuel  Cooper  records  a  case  of  this  kind,  with  urgent  symptoms,  in 
which  he  performed  the  operation  of  trephining  at  Brussels,  after  the 
battle  of  Waterloo.  The  external  table  was  perfectly  entire,  but  a 
large  splinter  of  the  inner  was  driven  more  than  an  inch  into  the 
brain,  and  on  its  removal,  the  patient's  senses  and  power  of  voluntary 
motion  returned.  The  part  of  the  skull  to  which  the  trephine  was 
applied,  did  not,  of  course  present  any  depression,  and  it  was  selected 
because  the  appearance  of  the  scalp  showed  that  there  the  external 
violence  had  been  inflicted.  In  Dr.  Hennen's  "  Military  Surgery,"  a 
case  is  recorded,  in  which  the  external  table  was  entire,  and  the  inter- 
nal splintered  and  driven  more  than  half  an  inch  into  the  brain.  I 
have  seen  two  fatal  cases  of  fracture  of  the  internal  table,  in  which 
the  external  was  pei-fectly  entire. 

If  a  patient  has  been  struck,  or  has  fallen  upon  a  certain  part  of 
his  head,  and  if  the  external  table  be  entire,  and  the  symptoms  of 
compression  supervene,  the  difficulty  of  diagnosis  is  sometimes  very 
great,  for  the  history  of  the  symptoms  is  almost  the  only  guide  to  the 
surgeon  in  forming  a  conjecture,  as  to  whether  the  symptoms  be  caused 
by  depression  of  the  internal  table,  by  extravasation  of  blood,  or  by 
matter ;  and  yet  it  is  sometimes  impossible,  from  the  history,  to 
arrive  at  a  decided  opinion,  because  although  it  is  true,  that  in  depres- 
sion, the  symptoms  which  indicate  the  state  of  the  brain  come  on 
immediately  after  the  injury,  and  in  extravasation,  some  time 
elapses  before  they  appear,  and  they  become  more  distinctly  marked 
as  the  blood  is  effused  from  the  ruptured  vessels  ;  still,  in  a  case  of 
extravasation,  the  patient  may  have  been  insensible,  in  the  first 
instance,  from  being  stunned,  or  from  the  concussion  of  the  brain,  and 
before  the  insensibility  from  this  cause  has  worn  off,  insensibility 
from  compression  may  have  come  on  ;  in  such  a  case,  the  patient 
having  been  insensible  from  the  very  occurrence  of  the  injury,  it 
would  be  impossible  to  determine  whether  the  compression  has  been 
caused  by  extravasation,  or  by  fracture  with  depression  ;  and  accord- 
ingly, we  find  that  in  some  successful  cases,  in  which  trephining  was 
performed,  in  the  expectation  of  finding  the  cause  of  pressure  to  be 
blood  extravasated  under  the  cranium,  it  turned  out  to  be  fracture 
with  depression  of  the  inner  table.  But  supposing  the  injury  of  the 
internal  table  has  given  rise  to  extravasation  of  blood,  or  the  formation 
of  matter,  although  the  surgeon  should  think  that  there  is  little  doubt 
which  of  these  is  the  cause  of  the  symptoms  in  any  particular  case, 
still  he  has  no  certain  guide  as  to  the  precise  seat  of  the  collected 
matter  ;  he  has  no  decided  and  unequivocal  symptom  to  enable  him 
to  determine,  whether  the  blood  be  above  or  below  the  membranes  of 
the  brain,  and  consequently,  the  real  nature  of  the  case,  and  the  exact 
condition  of  the  patient,  must  bo  very  uncertain,  and  the  indications 
of  treatment  extremely  doubtful  and  precarious.    It  would  be  saying 
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too  much  to  affirm,  that  in  every  instance,  the  surgeon  should  confine 
himself  to  the  use  of  the  alleviating  remedies  for  pressure,  formerly 
enumerated,  and  that  what  has  very  appropriately  been  called  "  ex- 
ploratory trephining"  should  never  be  performed  in  any  case.  That 
in  which  the  indication  of  treatment  would  be  most  clear,  and 
the  operation,  if  ever  advisable,  most  warranted,  is,  where  symptoms 
of  compression  come  on  after  an  injury,  in  the  situation  of  the  middle 
meningeal  artery.  On  this  subject  Sir  Benjamin  Brodie  remarks  : — 
"  Where  no  fracture  is  discovered,  yet  if  there  is  other  evidence  of 
the  injury  having  fallen  on  that  part  of  the  cranium  in  which  the 
middle  meningeal  artery  is  situated,  the  use  of  the  trephine  may  be 
resorted  to  on  speculation,  rather  than  that  the  patient  should  be  left 
to  die  without  an  attempt  being  made  for  his  preservation.  I  cannot 
indeed  adduce  any  particular  experience  of  my  own  in  favour  of 
what  is  here  recommended ;  but  I  conceive  that  the  instances  which 
have  been  recorded,  in  which  the  middle  meningeal  artery  has  been 
raptured  without  any  fracture  of  the  bone,  and  the  known  fact  that 
there  is  sometimes  a  fracture  of  the  inner  table,  sufficiently  justify 
such  an  experiment  in  desperate  cases,  or  even  in  those  in  which  there 
is  much  danger." 

On  this  very  important  and  interesting  subject  of  fractures  of  the 
cranium,  I  must  limit  myself  to  the  above  observations  ;  but  at  the 
conclusion  of  the  chapter  on  Compression  of  the  Brain,  will  be  found 
an  enumeration  of  the  conditions  in  which,  according  to  the  views 
now  entertained  regarding  the  treatment  of  injuries  of  the  head,  the 
operation  of  trephining  is  considered  advisable. 
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CHAPTER  IX. 
INJURIES  OF  THE  BRAIN. 

CONCUSSION  OF  THE  BRAIN. 

Causes. — The  injury  which  is  termed  by  British  authors  "  Con- 
cussion of  the  Brain,"  by  French,  "  Commotion,"  and  in  common  par- 
lance "  stunning,"  is  produced  by  one  or  other  of  the  three  following 
causes  :— A  blow,  or  a  fall,  on  the  cranium  itself,  or  a  fall  from  a 
considerable  height  on  some  other  part  of  the  body,  as  the  buttocks, 
or  the  feet,  by  which  a  sudden  shock  is  communicated  to  the  brain, 
through  the  medium  of  the  vertebral  column.  I  lately  had  under 
my  care  a  mason,  in  whose  case  there  were  strongly  marked  symptoms 
of  concussion,  caused  by  his  falling  from  the  second  floor  of  a  house 
on  his  buttocks  ;  and  I  am  at  present  attending  a  female,  who,  in 
consequence  of  the  horse  becoming  restive,  jumped  from  the  top  of 
a  cart  loaded  with  hay,  and  alighting  on  her  feet,  sustained  fracture 
of  one  leg,  and  concussion  of  the  brain.  The  spine  in  these  circum- 
stances is  suddenly  brought  into  a  state  of  rest,  and  the  head  being 
still  in  projectile  motion,  is  forcibly  struck  against  the  summit  of  the 
vertebral  column  :  the  sudden  jerk  thus  communicated  to  the  brain 
occasions  "  concussion." 

Symptoms. — For  facilitating  the  description  of  the  symptoms  of 
concussion,  it  will  be  convenient  to  adopt  Mr.  Abernethy's  arrange- 
ment of  them  into  three  stages  ;  an  arrangement  not  only  advan- 
tageous for  promoting  a  clear  understanding  of  the  symptoms,  and 
for  reconciling  by  accurate  discrimination  some  of  the  various  de- 
scriptions of  them  given  by  previous  writers,  but  valuable  also,  to- 
gether with  his  other  observations,  as  having  led  to  more  correct  and 
scientific  views  of  practice  than  formerly  prevailed.  By  referring  to  his 
Surgical  Observations  on  Injuries  of  the  Head,  it  will  be  found,  that 
he  arranged  the  symptoms  into  three  stages,  which  he  called  the  first, 
second,  and  third.  The  first  stage,  which  immediately  follows  the 
injury,  is  one  of  collapse,  in  which  there  is  iusensibility,  with  de- 
rangement of  bodily  powers  ;  the  second  is  one  of  reaction,  in  which 
there  is,  to  a  greater  or  less  extent,  some  return  of  sensibility,  and 
restoration  of  bodily  powers  ;  and  the  third  is  one  of  inflammation 
of  the  brain,  indicated  at  first  by  increased  excitement  of  that  organ, 
and  increased  vascular  action  j  and  this  stage  is  certainly  not  the 
least  important  of  the  series  of  consequences  which  result  from  con- 
cussion. 


CONCUSSION  OF  THE  BRAIN. 


277 


In  well-marked  examples  the  different  stages  are  characterized  by 
the  following  symptoms  : — 

In  the  first  stage,  the  operations  of  mind  are  in  many  instances 
suspended,  and  often  to  such  an  extent,  that  consciousness  is  entirely 
lost  for  the  time  ;  the  functions  of  the  brain,  and  of  the^  organs  of 
sense  are  also  suspended,  so  that  there  is  complete  insensibility  to  all 
external  impressions.  Common  sensation  and  voluntary  motion  are 
also  lost  for  the  time  ;  and  often  the  loss  of  sensation  is  so  great, 
that  the  patient  gives  no  indication  of  being  pained,  on  pinching  or 
irritating  the  skin  ;  in  short,  he  does  not  feel  any  injury  inflicted  on 
him  ;  and  with  regard  to  motion,  it  does  not  seem  to  be  the  power  of 
contractility  that  is  lost,  so  much  as  the  power  of  voluntarily  com- 
bining the  action  of  the  muscles,  so  as  to  perform  any  particular 
movement.  The  operations  of  mind,  and  the  powers  of  sensation 
aud  of  voluntary  motion,  are  usually  suspended  together ;  but  I  have 
seen  instances  in  which  the  loss  of  the  one  is  greater  than  that 
of  the  other.  Sir  Astley  Cooper  records  a  well-marked  example 
in  a  gentleman,  who  at  one  time,  in  the  absence  of  his  attendant,  got 
out  of  bed,  bolted  the  door,  passed  water,  and  went  to  bed  again ; 
yet  he  was  so  insensible,  that  every  attempt  to  get  a  word  from  him 
was  ineffectual ;  and  Sir  Astley  Cooper  says,  he  does  not  believe  that 
the  noise  of  an  earthquake  would  have  succeeded  in  rousing  him  from 
his  lethargy.  The  countenance  is  pale  and  collapsed ;  the  surface, 
especially  at  the  extremities,  cold ;  the  respiration  is,  by  some  ob- 
servers, said  to  be  easily  and  naturally  per  formed  ;  in  slight  cases, 
certainly,  it  is  almost  natural,  but  in  such  as  are  well  marked,  it  is  very 
feeble  and  without  stertor.  The  pulse  is  weak,  slow,  fluttering,  and 
often  intermittent,  and  in  the  extremities  scarcely  perceptible.  The 
pupils  contract  on  the  application  of  light,  showing  that  the  retina 
is  not  perfectly  insensible;  and  as  regards  the  size  of  the  pupil,  in  the 
cases  of  which  I  have  kept  notes,  it  was  usually  contracted  when  the 
concussion  was  slight,  and  dilated  when  it  was  very  severe.  Some 
authors  have  occasionally  found  one  pupil  contracted,  and  the  other 
dilated ;  and  in  the  first  instance  not  dilating  in  darkness,  nor  con- 
tracting farther  when  the  light  was  suddenly  increased.  Vomiting 
is  an  early  symptom,  and  is  referred  to  that  well-known  sympathy 
between  the  brain  and  stomach,  of  which  so  many  examples  could  be 
given ;  a  sympathy  maintained  through  the  pneumogastric  nerves. 
If  the  concussion  be  severe,  and  the  symptoms  continue  long,  there 
may  be  the  same  condition  of  the  urinary  orgaus  as  in  compression, 
the  rationale  of  which  condition  will  be  explained  in  the  chapter  on 
Compression. 

The  above  symptoms  may  be  changed  into  those  of  the  second 
stage,  or  into  those  of  compression,  or  they  may  terminate  fatally 
without  passing  through  auy  further  change. 

In  the  second  staye,  tho  operations  of  mind  are  not  so  completely 
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suspended  as  in  the  first,  and  the  insensibility  is  diminished,  although 
still  so  great,  that  ordinary  impressions  produce  little  effect,  and  the 
powers  of  attention  and  perception  are  still  in  a  great  measure  lost ; 
the  functions  of  sensation  and  volition  are  also  in  a  considerable 
degree  restored.  In  consequence  of  this  alleviation,  although  the 
patient  lies  as  in  a  kind  of  sleep,  it  is  possible  to  rouse  him  for  an  in- 
stant. By  putting  a  question  to  him  in  a  loud,  sharp  tone  of  voice, 
an  answer  is  obtained  in  a  monosyllable,  and  as  if  his  attention 
were  taken  up  about  something  else ;  he  then  instantly  relapses 
into  his  former  state.  Such  questions  seem  to  be  more  readily 
answered,  if  they  refer  to  the  patient's  state.  The  pupil  is  usually 
contracted,  and  the  sensibility  of  the  retina  is  evinced  by  the  patient 
drawing  his  head  from  the  light,  when  the  eyelids  are  opened.  The 
functions  of  the  organs  of  sense,  though  much  less  acute  than 
naturally,  are  not  entirely  suspended ;  and  sensation  and  power  of 
motion  are  in  a  great  measure  restored,  as  will  be  shown  by  his  with- 
drawing his  limbs  when  they  are  pinched.  Although  the  patient 
lies  in  a  comparatively  insensible  state,  and  generally  in  the  position 
in  which  his  body  happens  to  be  placed,  yet  there  are  occasional  fits 
of  restlessness,  and  in  this  respect,  concussion  differs  from  compression, 
inasmuch  as  in  the  latter  state,  there  is  uniform  and  permanent  insen- 
sibility, with  total  loss  of  the  power  of  motion.  The  circulation  and 
respiration  are  more  vigorous  in  the  second  stage  than  in  the  first ; 
and  in  consequence,  a  natural  warmth  is  diffused  over  the  body. 
The  pulse  is  firmer,  fuller,  and  stronger ;  and  if  the  patient  be  so 
far  recovered  as  to  be  able  to  raise  himself  up,  or  to  make  any  ex- 
ertion, a  condition  of  pulse  will  be  perceptible,  which  is  quite  cha- 
racteristic of  concussion  ; — I  refer  to  its  very  great  acceleration  when 
the  patient  rises  up,  or  makes  exertion  of  any  kind.  Sometimes 
when  the  pulse  is  not  more  than  from  seventy  to  eighty  in  the  re- 
cumbent posture,  it  is  so  greatly  accelerated  by  the  patient's  rising, 
as  to  reach  from  one  hundred  and  twenty  to  one  hundred  and  thirty 
in  a  minute.  There  is  also,  in  general,  an  unusually  strong  beating 
of  the  carotid  vessels,  especially  on  making  exertion ;  and  when  the 
patient  is  able  to  describe  his  feelings,  he  generally  complains  of 
headache.  I  lately  had  under  my  care  a  lady  with  concussion  of 
the  brain,  in  whose  case  great  throbbing  of  the  carotid  vessels,  and 
great  acceleration  of  the  pulse,  continued  for  a  very  considerable 
time  after  all  other  traces  of  the  injury  had  disappeared. 

The  above  symptoms  may  gradually  subside,  or  they  may  pass  into 
those  of  compression,  or  into  those  of  the  third  stage. 

The  third  stage  is  one  of  pure  inflammation  of  the  brain,  and  is 
indicated  by  great  pain  in  the  head,  increased  heat  and  throbbing  of 
the  vessels  about  the  head,  full  and  flushed  countenance,  intolerance 
of  light  and  sound,  of  light  sometimes  even  through  the  eyelids, 
suffusion  of  the  eyes,  watchfulness,  restlessness,  and  delirium,  together 
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with  great  quickness  of  pulse,  heat  and  dryness  of  skin,  diminu- 
tion of  secretion,  and,  in  short,  all  the  usual  symptoms  of  irritative 
fever  " 

These  symptoms  may  yield  to  remedies,  or  they  may  pass  into  the 
symptoms  of  compression,  and  prove  fatal  in  the  way  of  coma. 

Such  are  the  symptoms  of  concussion  in  well-marked  examples, 
when  the  disease  runs  its  course  ;  but,  as  in  other  injuries,  the  symp- 
toms vary  according  to  the  violence  of  the  concussion,  so  that  between 
slight,  transient  stunning,  which  wears  off  in  a  few  minutes,  and  the 
state  described  above,  there  are  many  intervening  shades.  Some- 
times the  patient  appears  merely  to  have  received  a  slight  stun,  and 
in  a  few  minutes  he  is  quite  well ;  at  other  times,  the  symptoms  are 
more  marked,  and  of  longer  duration,  yet  they  wear  off  without  being 
succeeded  by  any  signs  of  the  inflammatory  stage  ;  while  there  are 
instances,  in  which  the  disease  runs  its  course,  and  the  patient  falls 
a  victim  to  it,  death  taking  place  in  the  way  of  coma.  Sometimes 
concussion  and  compression  exist  together,  and  the  phenomena  of 
these  two  states  are  so  intermingled,  that  the  surgeon  is  occasionally 
at  a  loss  to  determine  on  which  condition  chiefly  the  symptoms 
depend. 

CONSEQUENCES  OF  CONCUSSION  SOMETIMES  OBSEKVED. 

Some  patients  recover  from  even  very  severe  forms  of  concussion, 
without  having  in  after  life  any  trace  whatever  of  the  injury  ;  but 
others  are  found  to  suffer  various  affections  resulting  from  it,  for  a 
considerable  time  after  their  recovery,  or  even  through  their  whole 
life.  These  consequences  may  affect  either  the  mind  or  the  body. 
The  power  of  continuous  attention  is  often  lost,  or  very  much  dimi- 
nished ;  slight  weakness  of  intellect,  and  even  complete  mental  im- 
becility have  sometimes  been  occasioned ;  but  of  all  the  mental 
powers,  the  memory  is  most  frequently  affected,  the  injury  being 
attended  with  this  peculiarity,  that  all  recent  events  and  impressions 
are  forgotten,  while  those  of  an  earlier  period  are  remembered.  For 
example,  it  has  been  found  that  a  patient,  who,  before  concussion, 
conversed  in  a  language  recently  acquired,  had  on  his  recovery  en- 
tirely forgotten  it,  but  was  still  able  to  speak  a  language  which 
he  had  acquired  long  before.  In  some  cases,  the  recollection  has 
been  lost  of  almost  all  impressions  of  a  late  date,  while  those  of 
early  life  are  distinctly  remembered.  This  affection  of  the  memory 
has  been  compared  to  that  which  takes  place  in  old  age,  and  it  has 
been  said,  that  in  this  respect,  patients  appear,  as  far  as  memory  is 
concerned,  as  if  they  had  suddenly  grown  old.  In  some  instances, 
the  affection  of  the  memory  has  a  different  character,  and  the  patient 
is  unable  to  remember  the  proper  word  to  be  used  for  naming  an 
object,  or  for  describing  its  quality.  Desault  mentions  a  curious 
case  of  a  man,  who,  after  concussion,  could  remember  only  recent 
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events,  but  afterwards  lost  the  recollection  of  everything  recent,  and 
could  only  remember  what  had  occurred  in  his  early  life.  It  is  some- 
times found  that  some  of  the  organs  of  the  external  senses  are  per- 
manently affected  ;  thus,  the  use  of  one  ear,  or  of  one  eye,  may  be 
altogether  lost,  or  the  sight  considerably  impaired.  In  some  in- 
stances, the  sight  is  affected  in  a  peculiar  way,  so  that  only  part 
of  an  object  can  be  seen  at  one  time,  and  the  patient  must  move  his 
head  in  order  to  obtain  a  view  of  the  whole  object.  To  such  an  ex- 
tent has  this  been  observed  in  some  cases,  that  the  patient  has  been 
unable  to  see  all  the  letters  of  a  word  at  the  same  time.  Severe 
vertigo,  or  pain  in  the  head,  on  making  any  exertion,  and  great  mus- 
cular weakness  are  very  frequently  consequences  of  concussion. 

DIFFERENT  WAYS  IN  WHICH  CONCUSSION  PROVES  FATAL. 

It  would  be  quite  foreign  to  the  object  of  this  work,  to  give  any 
detailed  account  of  the  experiments  made  by  physiologists,  to  ascer- 
tain the  effect  produced  on  the  organs  of  circulation  by  injuries  on 
the  brain  and  spinal  cord ;  but  the  following  results  of  experiments 
on  the  nervous  centres,  and  the  conclusion  drawn  from  them,  as  bear- 
ing on  the  interesting  subject  under  consideration,  may  be  given. 
1st.  Legallois,  and  Dr.  Wilson  Philip,  in  their  experiments,  carefully 
removed  the  whole  of  the  brain  and  spinal  cord,  and  wlien  artifi- 
cial respiration  was  hept  up,  the  action  of  the  heart  did  not  cease  for 
some  hours ;  from  which  experiments  the  conclusion  is  drawn,  that 
the  action  of  the  heart  is  independent  of  the  brain  and  spinal  cord. 
2nd.  In  the  experiments  of  the  same  physiologists,  it  was  found  that 
when  any  sudden  or  extensive  injury,  as  a  violent  concussion,  was 
produced  on  part  of  the  brain  or  spinal  cord,  an  immediate  and  great 
depression,  or  complete  suspension  of  the  action  of  the  heart  was 
the  result ;  from  which  it  is  concluded,  that  a  sudden  injury  of  the 
nervous  centres,  such  as  a  violent  and  sudden  concussion,  suspends 
the  action  of  the  heart,  and  thus  proves  fatal ;  that,  in  short,  death 
occurs  by  syncope,  or  begins  at  the  heart.    The  vital  power  of  the 
heart  seems  to  be  destroyed ;  for,  when  the  chest  is  opened  imme- 
diately after  death,  it  is  impossible  to  excite  contraction,  and  in  that 
respect,  as  will  afterwards  be  shown,  the  condition  of  the  organ  is  not 
the  same  as  in  death  by  coma,  where  the  immediate  cause  of  death, 
as  will  be  seen  in  the  chapter  on  Compression,  is  asphyxia,  or  sus- 
pended action  of  the  lungs. 

The  difference  between  the  effects  of  a  blow  or  concussion,  and  a 
wound  of  the  brain,  is  very  remarkable.  Mayo  observed  on  this 
subject : — "  A  great  part  of  the  brain  of  an  animal  may  be  gently 
and  quietly  sliced  away  with  little  or  no  effect  j  but  if  ever  so  small 
a  portion  be  suddenly  crushed,  the  heart  stops  directly."  This 
difference  is  also  very  strikingly  mentioned  by  Cole  in  his  "  Field-Prac- 
tice in  India." — "The  English  dragoon  sword  is  so  blunt,  that  the 
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strongest  man  cannot  drive  it  through  the  head-dress  of  the  Sikh  or 
Afghan  :  nevertheless,  the  enemy  is  most  often  beaten  from  his 
hor°se,  and  frequently  killed  by  the  violence  of  the  shock.  Not  so 
however,  with  the  trenchant  blade  of  the  Sikh  J  this  weapon,  wielded 
bv  a  strong  man,  will  cut  through  any  head-piece,  and  bury  itself 
perhaps  in  the  brain,  and  yet  you  find  no  symptoms  of  concussion  or 
compression.  In  the  former  example,  the  soldier  is  effectually  dis- 
abled, often  killed  outright ;  in  the  latter,  although  the  individual 
is  mortally  wounded,  he  may  be  able  to  continue  the  fight,  and  even 
to  kill  his  antagonist  before  he  falls  himself  dead  or  dying  from  his 

horse."  , 

3rd  From  the  experiments  of  Chossart  and  others,  there  appears 
to  be  some  variety  as  to  the  part  of  the  circulation  chiefly  affected 
by  certain  injuries  of  the  nervous  centres.  Chossart  found  m  some 
of  his  experiments,  that  in  certain  injuries  of  the  brain  and  spinal 
cord,  the  circulation  in  the  capillaries  appeared  to  be  for  some  time 
more  affected  than  the  action  of  the  heart ;  but  still,  it  is  by  failure 
of  the  circulation  that  such  injuries  ultimately  prove  fatal.  It  is 
only  by  a  knowledge  of  the  dangers  which  threaten  in  different 
stages,  that  we  can  be  guided  to  rational  and  scientific  principles  of 
treatment. 

When  concussion  proves  fatal  in  the  first  stage,  it  is  by  failure  of 
the  action  of  the  heart.  Sometimes  this  failure  is  instantaneous  ; 
sometimes  it  goes  on  gradually  increasing  to  a  fatal  termination ;  and 
sometimes  there  is  a  very  partial  reaction,  and  then  a  second  failure 
of  the  organs  of  circulation,  which  proves  fatal.  It  is  evident,  there- 
fore, that  the  state  of  the  circulation  must,  in  this  stage,  be  watched 
with  much  anxiety  by  the  skilful  practitioner. 

When  concussion  has  proved  fatal  by  failure  of  the  heart's  action, 
the  heart  is  in  some  cases,  particularly  in  those  which  have  been  very 
suddenly  fatal,  found  to  be  quite  empty,  a  circumstance  the  cause  of 
which,  as  Dr.  Alison  remarks,  is  not  easily  explained.  In  other  cases, 
it  is  distended  ;  but  the  distinguishing  peculiarity  is,  that  there  is 
no  difference  in  the  quantity  of  blood  in  its  right  and  left  sides  :  in 
this  respect,  also,  the  state  of  the  heart  is  different  in  death  by  as- 
phyxia, as  will  be  shown  in  the  chapter  on  Compression. 

Another  way  in  which  concussion  proves  fatal,  is  by  compression  of 
the  brain.  This  may  take  place  soon  after  the  injury,  when  blood 
from  the  vessels  of  the  lacerated  portion  of  brain  has  had  time 
to  accumulate  in  some  quantity  ;  or  after  reaction  has  taken  place 
from  extravasated  blood  ;  or  in  the  third  stage  from  serous  effusion, 
or  the  formation  of  purulent  matter,  as  results  of  inflammation. 

APPEARANCES  AFTER  DEATH. 

The  appearances  within  the  head  vary  according  to  the  length  of 
time  between  the  injury  and  the  fatal  ovent.    Separation  of  the  dura 
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mater  from  the  inner  surface  of  the  cranium,  when  the  blow  on  the 
head  was  severe,  is  a  very  common  condition.  In  cases  which  almost 
instantly,  or  very  speedily  prove  fatal,  laceration  of  a  portion  of  the 
brain  is  often  observed  :  but  it  has  long  been  ascertained  by  the  in- 
vestigations of  surgeons,  that  concussion  often  proves  fatal,  and  that 
very  suddenly,  without  any  perceptible  unnatural  condition  either  of 
the  cerebral  substance,  or  of  the  vessels  within  the  head  ;  in  short, 
without  any  discernible  injury  of  the  brain,  its  vessels,  or  its  membranes. 
In  cases  rather  more  advanced,  small  specks  of  blood  in  some  parts,  or 
laceration  of  the  brain,  are  met  with;  and  in  cases  still  further  advanced, 
besides  some  of  the  above  appearances,  various  traces  of  inflammation 
are  observed,  such  as  a  turgid  condition  of  the  vessels,  increased  vascu- 
larity in  the  membranes  or  brain,  or  various  kinds  of  inflammatory 
effusion,  as  serous,  gelatinous,  or  purulent,  or  sometimes  of  lymph,  or 
different  combinations  of  some  of  the  above  results  of  inflammation. 
Surgeons  have  been  anxious  to  determine  in  what  way  concussion 
suspends,  to  a  fatal  extent,  the  function  of  the  brain  in  those  instances 
in  which  no  derangement  of  its  organization  is  discernible  on  dis- 
section. Some  suppose  it  may  be  by  the  sudden  shock  disturbing 
the  circulation  of  the  brain ;  but  others  think  it  more  probable 
that  the  structure  may  be  injured,  although  the  injury  may  not 
be  discovered  by  dissection.  Sir  Benjamin  Brodie  seems  to  be  of  the 
latter  opinion  ;  he  remarks, — "  If  the  structure  of  the  brain  is  on  so  mi- 
nute a  scale  that  our  senses  are  incapable  of  detecting  it,  it  is  evident 
that  there  may  be  changes  and  alterations  of  structure  which  our  senses 
are  incapable  of  detecting."  Some  surgeons,  again,  seem  to  think  that 
the  fatal  suspension  of  function  may  be  caused  by  condensation  of  the 
brain.  Mr.  Liston  says, — "  When  a  blow  is  inflicted  on  the  skull,  only 
a  slight  commotion  of  the  brain  is  induced,  the  cranial  contents  are,  as 
it  were,  slightly  jumbled,  and  a  temporary  and  trifling  disturbance  of 
its  functions  follows.  When,  however,  the  stroke  is  more  severe,  the 
brain  is  separated  from  its  cranial  attachments,  both  at  the  point 
struck,  and  at  the  part  directly  opposite  j  it  is  thrown  upon  itself 
towards  its  centre ;  its  substance  is  thereby  condensed,  its  diameter 
in  the  direction  of  the  impulse  diminished,  and  a  separation  between 
the  brain  and  cranium  is  formed  at  each  extremity  of  that  diameter. 
By  post-mortem  examinations  it  has  been  ascertained,  that  condensa- 
tion of  the  substance  of  the  brain  does  exist  in  cases  of  severe  concus- 
sion. Such  condensation  may  be  sufficient  to  cause  instant  extinction 
of  life,  or  the  brain  may  gradually  resume  its  former  condition,  or 
with  only  such  slight  incited  action  as  may  be  required  to  reunite  the 
dura  mater  with  the  inner  table  of  the  skull."  Such  are  the  opinions 
which  have  obtained  on  this  subject,  but  it  appears  very  evident,  that 
our  knowledge  of  it  is  still  very  imperfect. 

Treatment.-There  are  few  points  on  which  greater  diversity  ot 
opinion  has  prevailed  than  on  the  treatment  of  concussion ;  indeed, 
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two  directly  opposite  methods  have  each  had  their  advocates.  Some 
surgeons,  from  a  supposed  analogy  between  insensibility  in  fainting, 
ancf  insensibility  in  concussion,  have  advised  stimulants  and  cordials ; 
while  others  inculcate  the  necessity  of  bleeding  and  other  antiphlo- 
gistic remedies.  Pott  in  England,  and  Boyer  in  France,  insisted  on 
the  necessity  of  bleeding ;  the  latter  to  an  extent  unknown  in  this 
countiy.  From  the  arrangement  of  the  phenomena  of  concussion 
into  three  stages,  from  the  condition  on  which  the  symptoms  depend, 
and  from  what  has  been  ascertained  regarding  the  different  ways  in 
which  it  proves  fatal,  and  the  dangers  of  each  stage,  rational  and 
scientific  principles  of  treatment  have  been  deduced.  The  treatment 
proper  for  each  stage  is  a  subject  of  great  practical  importance. 

In  the  fast  stage,  when  the  symptoms  of  depression  of  the  powers 
of  life  are  so  urgent  that  there  is  danger  of  death  from  failure  of  the 
circulation,  it  would  certainly  be  extremely  injudicious  still  further 
to  depress  the  system  by  bleeding ;  for  this  would  be  almost  to  take 
away  the  patient's  chance  of  life  :  but,  on  the  other  hand,  it  would  be 
hazardous  to  administer  wine,  stimulants,  or  cordials,  as  the  occur- 
rence of  phrenitis,  the  condition  on  which  the  third  stage  depends, 
would  be  rendered  more  certain,  and  its  severity,  if  it  should  occur, 
be  in  all  probability  increased.     Such  means  should  therefore  be 
employed  to  restore  the  circulation  as  are  not  calculated  to  have  a 
permanently  stimulating  effect.    With  this  view  the  patient  should 
be  laid  in  bed,  covered  with  warm  blankets,  and  have  heat  applied 
to  the  surface  of  the  body,  more  especially  to  the  extremities  and 
abdomen.    When  the  circulation  is  restored,  the  heat  should  be  with- 
drawn.   When  the  power  of  swallowing  is  regained,  if  the  above 
means  should  not  have  produced  the  desired  effect,  and  the  patient  be 
evidently  in  a  very  dangerous  state,  the  surgeon  may  venture  upon 
the  use  of  some  of  the  diffusible  stimulants,  such  as  ammonia,  pro- 
vided the  power  of  swallowing  be  sufficiently  restored  to  remove  all 
risk  of  the  fluid  entering  the  larynx.    Since  ammonia  and  other  dif- 
fusible stimulants  have  not  any  permanent  effect  on  the  circulation, 
there  is  not  the  same  objection  to  their  use  as  to  that  of  brandy,  wine, 
or  any  such  powerful  stimulants.  The  state  of  depression  is  in  general 
but  temporary,  and  the  reaction  usually  proportioned  to  the  depres- 
sion ;  hence  the  danger  of  giving  any  powerful  stimulant.    If  there 
should  happen  to  be  laceration  of  the  brain,  which,  as  has  been 
already  stated,  is  a  condition  often  existing  in  concussion,  then  the 
period  of  depression  of  circulation  tends  to  diminish  the  danger  of 
internal  hemorrhage  ;  and  this  furnishes  an  additional  argument  in 
favour  of  the  practice  of  avoiding  stimulants  ;  whereas,  if  the  circu- 
lation be  artificially  excited,  there  is  greater  danger  of  compression 
from  internal  hemorrhage,  and  of  phrenitis  ;  and  it  has  been  already 
mentioned  that  these  are  two  of  the  ways  in  which  concussion  proves 
fatal.    Mr.  Guthrie's  sentiments  on  this  subject  are  given  with  his 
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usual  great  clearness  and  decision.  « It  is  useless  to  open  the  patient's 
veins,  for  they  cannot  bleed  until  he  begins  to  recover,  and  then  the 
loss  of  blood  would  probably  kill  him.  It  is  as  improper,  to  put  strong 
drink  into  his  mouth,  for  he  cannot  swallow ;  and  if  he  should  be  so 
far  recovered  as  to  make  the  attempt,  it  might  probably  enter  the 
larynx  and  destroy  him.  If  he  be  made  to  inhale  strong  stimulating 
salts,  they  will  probably  give  rise  to  inflammation  of  the  inside  of 
the  nose  and  throat,  to  his  subsequent  great  distress." 

In  the  second  stage  the  object  to  be  aimed  at  is,  to  moderate  the 
reaction,  and  thus  to  prevent,  if  possible,  the  occurrence  of  the  symp- 
toms of  the  third  stage.  The  patient  should  be  placed  in  a  cool, 
quiet,  dark  room,  and  every  external  source  of  excitement  avoided  ; 
the  shoulders  should  be  a  little  raised ;  the  head  shaved,  and  cold 
applications  applied  to  it ;  the  bowels  freely  purged,  and  the  diet 
of  the  most  unstimulating  kind.  If  there  be  any  evidence  of 
increased  vascular  action,  it  may  be  advisable  to  bleed  from  the 
arm ;  but  on  this  point  the  surgeon  must  be  guided  entirely  by  the 
state  of  the  pulse,  and  not  by  the  insensibility,  which  cannot  be  re- 
moved by  bleeding.  After  the  proper  restoration  of  the  circulation, 
if  there  be  evidence  of  increased  vascular  action,  a  moderate  bleeding 
may  prevent  phreuitis ;  and,  if  there  be  laceration,  it  may  tend  to 
arrest  extravasation  of  blood  on  the  brain.  When  recourse  is  had  to 
bleeding  in  this  stage,  it  is  chiefly  as  a  precaution. 

In  the  third  stage,  the  treatment  is  the  same  as  in  ordinary  cases 
of  phrenitis,  namely,  depletion  both  general  and  local ;  the  efficient 
application  of  cold  to  the  head  by  means  of  evaporating  lotions, 
or  of  water  rendered  very  cold  by  ice,  or  of  ice  itself  and  water 
in  a  bladder ;  smart  purging  of  the  bowels,  with  low  diet,  and 
attention  to  all  necessary  precautions  for  avoiding  light,  noise,  and 
everything  which  could  prove  a  cause  of  excitement  or  irritation. 
Care,  however,  must  be  taken  that  bleeding  be  not  earned  too  far. 
The  following  reasons  suggest  the  necessity  for  caution  : — 

1.  If  there  be  laceration  of  the  brain,  the  amount  of  inflammation 
necessary  for  obtaining  reunion  may  be  prevented.  Sir  Astley  Cooper 
records  a  case  which  occurred  in  the  practice  of  another  surgeon, 
where  depletion  was  carried  too  far,  and  on  dissection  there  was 
found  laceration,  without  any  attempt  at  reunion. 

2.  Phrenitis  is  an  inflammatory  disease,  in  which  it  is  well  known 
that  patients  do  not  bear  depletion  to  the  same  extent  as  in  some 
other  inflammatory  attacks. 

3.  Repeated  copious  bloodletting  produces  of  itself  confusion  of 
mind,  pain  of  head,  a  hardness  and  jerking  condition  of  pulse,  giddiness, 
and  other  symptoms,  which  an  inexperienced  observer  may  mistake 
for  the  symptoms  of  the  injury. 

When  the  powers  of  life  in  this  stage  seem  to  be  failing,  recourse 
may  bo  had  to  stimulants ;  and  it  is  surprising  how  patients  some- 
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times  rally  under  them,  in  cases  in  which  the  symptoms  are  very 
unpromising,  and  death  seems  very  near. 

Throughout  all  the  stages,  the  state  of  the  bladder  must  be  care- 
fully attended' to,  and  the  catheter  used,  if  necessary. 

COMPRESSION  OF  THE  BRAIN,  OR  COMA. 

Symptoms.— In  sanguineous  apoplexy  we  have  a  good  illustration 
of  the  symptoms  of  compression  of  the  brain.  In  well-marked  cases 
there  is  complete  suspension  of  consciousness  and  of  all  mental  opera- 
tions. From  the  circumstance  of  the  brain  being  incapable  of  receiving 
impressions  from  the  nerves,  there  is  suspension  of  the  functions  of  the 
external  senses,  and  of  common  sensation;  and  from  its  being  unable  to 
transmit  the  influence  of  the  will  through  the  nerves  to  the  muscles,' 
there  is  loss  of  voluntary  motion.  The  muscles  are  relaxed,  and  the  body 
remains  in  any  position  in  which  it  may  be  placed,  Both  in  compres- 
sion and  in  concussion,  sensation  and  voluntary  motion  are  suspended ; 
the  characteristic  difference  is,  that  in  the  former,  the  suspension  is 
constant  and  uniform  while  the  compression  continues  ;  in  the  latter, 
there  are,  even  during  the  continuance  of  the  concussion,  occasional 
fits  of  restlessness,  and  the  symptoms  have  a  tendency  to  wear  off. 

The  retina  is  perfectly  insensible  ;  if  the  eyelids  be  opened  and  a 
candle  be  placed  near,  no  perception  of  light  is  evidenced  ;  the  iris 
is  motionless,  and  the  pupil  dilated.  This  is  the  condition  of  iris 
generally  found,  and,  therefore,  regarded  as  a  symptom  of  compres- 
sion, though  sometimes  the  pupils  have  been  found  at  first  contracted 
and  fixed,  and  afterwards  dilated  and  fixed. 

The  respiration  is  slow,  difficult,  and  stertorous.  The  relaxation 
of  the  velum  pendulum  palati,  and  of  the  muscles  of  the  larynx  and 
pharynx,  prevents  the  free  passage  of  the  air,  and  gives  rise  to  the 
noise  in  breathing  called  stertor.  In  very  bad  cases,  the  air  puffs  out 
the  cheeks  and  lips,  and  elevates  the  latter  in  passing  out ;  this  is 
always  viewed  as  an  unfavourable  symptom.  In  consequence  of  the 
insensibility,  the  uneasy  sensation  in  the  chest  caused  by  the  presence 
of  venous  blood  in  the  lungs,  which  under  ordinary  circumstances 
excites  respiration,  is  not  felt ;  and,  in  addition  to  this,  the  muscles 
of  respiration  are  paralysed.  It  is  this  condition  of  the  respiratory 
apparatus  which  is  the  immediate  cause  of  death ;  in  other  words, 
death  is  caused  by  asphyxia ;  and,  therefore,  the  condition  of  respira- 
tion is  watched  by  the  surgeon  with  the  utmost  anxiety. 

The  pulse  is  for  the  most  part  slow,  full,  and  labouring.  It  has 
already  been  stated  that,  although  the  action  of  the  heart  is  inde- 
pendent of  the  brain,  inasmuch  as  the  whole  of  the  brain  of  an  animal 
can  be  removed,  and  if  the  respiration  be  kept  up,  the  action  of  the 
heart  will  continue  for  some  hours,  yet  it  is  disturbed  by  a  sudden 
injury  of  the  nervous  system  ; — in  concussion,  for  example,  the  heart's 
action  is  diminished,  to  a  very  great  degree,  in  the  manner  already 
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described  ;  in  compression,  however,  the  pulse  is  affected  in  a  different 
way.  In  concussion,  it  is  weak,  small,  and  fluttering ;  whereas  in  com- 
pression, it  is  slow,  full,  and  labouring.  The  action  of  the  heart  is 
diminished,  weakened,  and  sometimes  entirely  suspended  by  concus- 
sion, as  by  a  sudden  injury  of  the  nervous  system ;  whereas  in  com- 
pression, it  does  not  seem  to  be  at  all  affected  directly,  but  to  become 
impeded  and  interrupted,  from  the  obstruction  of  circulation  through 
the  lungs,  caused  by  the  tendency  to  asphyxia.  In  the  one  case,  the 
effect  is  produced  directly  on  the  action  of  the  heart,  in  the  other,  di- 
rectly on  the  action  of  the  lungs,  thereby  rendering  it  more  than 
ordinarily  difficult  for  the  heart  to  perform  its  function.  Experi- 
ments of  sawing  out  a  portion  of  the  cranium,  and  applying  pressure 
to  the  brain,  have  been  performed  on  the  lower  animals,  to  ascertain 
the  effect  on  the  pulse  ;  and  the  result  observed  has  been,  that  the 
pulse  becomes  slower  and  labouring  when  severe  pressure  is  applied, 
and  rises  when  the  pressure  is  removed.  The  same  effect  is  observed 
in  injuries  of  the  human  body  :  when  the  brain  is  severely  com- 
pressed by  a  depressed  portion  of  bone,  the  pulse  becomes  slow,  and  it 
is  observed  to  rise,  and  often  very  suddenly,  when  the  pressure  is  re- 
moved. This  effect,  as  has  been  already  stated,  is  believed  to  be  occa- 
sioned by  the  condition  of  the  lungs.  Some  cases  are  recorded  in 
which  the  pulse  became  exceedingly  slow.  Dr.  J ohn  Thomson  mentions 
a  case  of  compression  from  fracture  with  depression,  where  it  fell  to 
thirty-six  in  a  minute  ;  and  I  had  an  opportunity  of  watching  a  case 
where  it  became  as  low  as  thirty-two.  Though  compression  is  usually 
characterized  by  the  condition  of  pulse  here  described,  some  instances 
have  occurred,  where  the  other  symptoms  have  been  well  marked 
without  any  perceptible  change  of  circulation.  Intermission  of  pulse, 
though  observed  in  concussion,  is  not  met  with  in  compression. 

The  symptoms  affecting  the  alimentary  canal  are,  that  there  is  loss 
of  the  power  of  swallowing,  from  paralysis  of  the  muscles  of  degluti- 
tion ;  the  bowels  are  constipated,  and  from  the  sphincter  ani  being 
paralysed,  the  fseces  are  passed  involuntarily.  Yomitiug,  which  is 
usual  in  concussion,  is  very  rare  indeed  in  compression,  it  is  only  pre- 
sent under  one  or  other  of  the  following  circumstances,  namely,  at  the 
commencement  of  slightly  marked  cases,  where  it  is  probably  owing 
more  to  concussion  than  compression ;  and  in  severe  cases  of  com- 
pression, on  the  sudden  removal  of  the  cause  of  pressure,  as  on  the  re- 
moval of  the  depressed  portion  of  the  bone.  Vomiting  indicates  a 
greater  degree  of  sensibility  and  irritability  than  are  generally  met 
with  in  compression. 

The  bladder  being  paralysed,  cannot  pass  off  the  urine.  Unless 
death  soon  follows,  this  retention  of  urine,  as  pointed  out  by  Desault, 
is  succeeded  occasionally  by  a  dribbling  or  sort  of  incontinence  of 
urine  |  for  the  bladder  becomes  so  enormously  distended,  that  the 
urine  forces  the  sphincter  to  such  an  extent  as  to  allow  a  small  quan- 
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tity  to  dribble  off,  yet  not  sufficient  to  relieve  the  distension,  or  to 
obviate  the  necessity  for  the  introduction  of  the  catheter 

Convulsive  twitches  are  sometimes  met  with  »  mdmduals  suffer- 
in.  under  compression  of  the  brain.  According  to  Bichat  and 
Brodie,  these  are  not  indications  of  compression,  but  are  believed  to 
be  more  frequently  connected  with  laceration  or  wound  of  the  brain 
than  with  any  other  condition. 

Manner  in  which  Compression  proves  fatal-  In  describing  the 
symptoms  of  compression  it  has  been  already  stated,  that  it  proves 
fatal  by  failure  of  respiration,  or,  in  other  words,  by  asphyxia.  All 
sensibility  being  destroyed,  the  sensation  caused  by  the  presence  of 
venous  blood  in  the  lungs,  which  is  the  stimulus  to  respiration,  is  not 
felt  •  the  muscles  of  respiration  are  also  paralysed.  After  death,  the 
veins  leading  to  the  right  side  of  the  heart,  the  right  side  of  the 
heart  itself,  and  the  trunk  and  branches  of  the  pulmonary  artery,  are 
found  greatly  distended  with  venous  blood,  and  the  left  side  of  the 
heart  is  empty.  These  conditions  depend  on  the  obstacle  to  the 
transmission  of  blood  through  the  lungs  caused  by  the  failure  of 
respiration.  This  is  a  different  state  of  parts  from  what  was  described 
in  cases  where  concussion  proves  fatal  by  failure  of  the  heart's  action. 

There  is  another  circumstance,  in  which  the  state  of  the  heart 
differs  very  much  in  death  from  compression,  and  death  from  con- 
cussion. 

In  concussion,  the  heart's  action  seems  to  be  completely  destroyed, 
so  that  it  cannot  be  excited  to  contract,  although  the  chest  of  an 
animal  be  opened  immediately  after  death,  the  irritability  of  the 
organ  being  destroyed ;  whereas  in  compression,  if  the  heart,  whose 
action  in  this  form  of  death  by  asphyxia  continues  for  a  few  se- 
conds even  after  the  last  breath,  be  exposed  immediately  after  death, 
it  may  be  excited  to  contract,  either  by  allowing  some  of  the  contents 
of  the  right  side  to  escape,  or  by  irritating  it ;  thus  showing  that  its 
irritability  is  not  destroyed,  as  it  is  in  death  by  concussion  beginning 
at  the  heart.  In  compression,  the  action  of  the  heart  ceases  at  last, 
the  right  side  being  unable  to  contract  from  over-distension,  and  the 
left,  from  the  want  of  its  ordinary  stimulus,  the  blood. 

Causes  and  Treatment. — The  causes  of  compression  from  injury  are 
three  ;  fracture  with  depression,  extravasation  of  blood,  and  the  for- 
mation of  matter.  For  a  description  of  the  symptoms,  diagnosis,  and 
treatment  of  these  three  different  conditions,  I  beg  to  refer  to  the 
sections  on  fracture  with  depression,  and  fracture  of  the  internal 
table.  I  think  it  necessary  here  only  to  add,  that  extravasation  may 
take  place  in  any  of  the  five  following  situations  :  first,  between  the 
cranium  and  dura  mater;  second,  under  the  dura  mater  into  the 
cavity  of  the  tunica  arachnoidea ;  third,  between  the  tunica  arach- 
noidea  and  pia  mater  ;  fourth,  between  the  pia  mater  and  the  brain  ; 
and  fifth,  into  the  substance  of  the  brain  itself.    There  does  not  seem 
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to  be  any  difference  in  the  symptoms,  whatever  be  the  situation  of 
the  blood  ;  and  it  is  only  when  it  is  in  the  first-mentioned  situation, 
that  relief  can  be  given  by  trephining,  because,  in  addition  to  other 
reasons,  it  is  then  only  that  its  situation  is  circumscribed.  I  am 
aware  of  some  extraordinary  cases,  where  relief  has  been  afforded  by 
puncturing  the  dura  mater ;  but  notwithstanding  these  exceptions, 
the  above,  as  a  general  rule,  will  be  found  to  be  correct.  When  sup- 
puration takes  place,  it  may  be  in  any  of  the  above-named  situations. 
According  to  Pott,  when  the  matter  is  between,  the  cranium  and  dura 
mater,  its  existence  is  indicated  by  a  puffy  tumour  of  the  scalp,  and  a 
separation  of  the  pericranium  from  the  outer  table  of  the  cranium. 
This  condition  does  occasionally  present  itself;  but  it  certainly  is  not 
an  invariable  symptom,  as  cases  have  occurred,  in  which  this  condi- 
tion was  not  present,  and  yet  on  dissection,  matter  was  found  between 
the  cranium  and  dura  mater.  That  such  is  the  case,  Bichat  says,  is 
proved  by  daily  experience  at  the  Hotel-Dieu.  On  the  other  hand, 
and  lately  in  my  own  experience,  I  met  with  two  cases  in  our  hos- 
pital, where,  during  life,  the  patients  had  separation  of  the  peri- 
cranium, a  puffy  tumour  of  the  scalp,  and  a  yellow  dry  portion  of 
bone,  and  after  death,  there  was  no  matter  between  the  bone  and 
dura  mater,  but  in  each  case  a  deep  abscess  in  the  brain  : — in  one  of 
the  cases  there  was  a  clot  of  blood  in  the  brain,  no  doubt  the  result  of 
laceration  during  the  fall  which  caused  the  injury.  A  discouraging 
fact  connected  with  these  cases  is,  that  not  unfrequently,  when  the 
matter  is  found  between  the  bone  and  dura  mater,  the  patient  falls  a 
victim  to  encephalitis,  and  it  may  therefore  truly  be  said  that  the 
surgeon  is  beset  with  dangers  on  every  side.  Sometimes,  however, 
patients  are  saved  under  very  remarkable  circumstances.  Dupuytren 
had  the  good  fortune  to  save  a  patient,  whose  case  constitutes  a  remark- 
able exception  to  general  experience.  He  plunged  a  bistoury  into  the 
substance  of  the  brain,  and  relieved  a  patient  from  an  abscess  in 
the  brain.  Cases,  however,  of  abscesses  within  the  cranium  very 
rarely  indeed  end  favourably  under  any  treatment.  I  have  been 
struck  with  an  observation  by  Hewitt,  who  says,  "  The  successful  ter- 
mination of  a  case  of  trephining,  for  matter  between  the  skull  and 
dura  mater,  is  all  but  unknown  to  surgeons  of  the  present  day." 

But  for  whatever  purpose  trephining  has  been  performed,  the  results 
are  anything  but  flattering.  N61aton  says,  that  trephining  has  been 
performed  sixteen  times  in  the  Parisian  hospitals  during  the  last 
fifteen  years,  and  all  the  cases  have  terminated  fatally.  In  the  hos- 
pitals in  London,  Dublin,  Edinburgh,  Glasgow,  Aberdeen,  and  other 
largo  cities  in  Great  Britain,  the  mortality,  although  very  high,  is 
much  less  ;  and  in  the  United  States,  according  to  Lentcr  and  Gross, 
the  number  of  recoveries  to  the  number  of  deaths  is  one  to  four. 
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CONDITION'S  WHICH  JUSTIFY  THE  OPERATION  OF  TREPHINING. 

From  what  has  been  stated  regarding  injuries  of  the  head,  it  will 
appear,  that  operative  interference  is  thought  to  be  justified  under  the 
following  circumstances  : — 

1.  In  simple  fracture  with  depression,  provided  the  symptoms  per- 
sist after  the  use  of  depletion,  purging,  and  the  other  alleviating 
remedies. 

2.  In  compound  fracture  with  depression  without  symptoms  of 
compression. 

3.  In  punctured  fracture  without  symptoms  of  compression. 

4.  When  the  symptoms  are  very  urgent,  and  the  surgeon  thinks  he 
has  good  reason  to  believe  that  they  are  caused  by  blood  or  purulent 
matter  underneath  the  cranium  and  above  the  dura  mater,  or  by 
fracture  with  depression  of  the  inner  table. 

In  each  of  the  first  three  conditions,  it  is  considered  necessary  to 
adopt  proceedings  for  raising  the  depressed  portion  of  bone  to  its 
proper  level.  If,  on  exposing  the  fracture,  it  is  found  that  this  cannot 
be  done  by  means  of  the  elevator,  which  is  often  the  case,  in  conse- 
quence of  the  fractured  portions  being  so  related  that  it  is  impossible 
to  insinuate  the  extremity  of  the  elevator  underneath  the  depressed 
portion,  then  it  is  j  ustifiable  to  remove  a  small  poi*tion  of  the  cranium 
by  means  of  the  trephine,  for  the  purpose  of  allowing  the  introduction 
of  the  elevator,  by  which  the  depressed  part  is  to  be  raised.  The 
instrument  used  by  the  ancients  was  the  trepan,  and  the  operation 
was  called  trepanning;  the  instrument  now  used  is  called  the 
trephine,  and  the  operation,  trephining. 

Such  are  the  views  now  entertained  in  these  later  and  better  times 
of  surgery,  as  to  the  conditions  which  justify  and  require  the  opera- 
tion of  trephining.  We  find,  however,  from  the  history  of  surgery, 
that  a  very  different  doctrine  prevailed  in  former  days ; — that  so 
great  was  the  rage  for  trepanning  among  the  ancients,  that  the  very 
slightest  fissure,  or  even  the  mere  suspicion  of  one,  was  considered  to 
be  sufficient  wai-rant  for  the  operation  j — that  they  trepanned  in  all 
fractures,  whether  attended  by  depression  or  not,  whether  accompa- 
nied by  symptoms  of  compression  or  otherwise  ; — that  they  operated 
when  bad  symptoms  were  present,  to  remove  them, — when  absent,  to 
prevent  them ;  so  that  they  elevated  every  depression,  trepanned 
every  fracture,  and,  in  operating  on  a  longitudinal  or  a  radiated  frac- 
ture, they  trepanned  along  the  whole  of  its  course,  so  as  to  saw  it 
out ;  and  did  not  allow  a  single  fissure  of  it,  or  rima,  as  they  called 
it,  to  escape.  In  operating  for  the  removal  of  a  coagulum,  they  made 
as  many  openings  as  would  uncover,  if  possible,  the  whole  of  it ;  and, 
says  Eavaton,  "  I  have  seen  surgeons  so  infatuated,  so  desperately 
bent  on  discovering  abscess  on  the  dura  mater,  that,  after  applying 
six  crowns  of  the  trepan,  they  would,  and  I  verily  believe  have, 
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pulled  away  all  the  remaining  bones  of  the  cranium,  had  not  their 
patients  been  delivered  by  death  from  such  operations."    All  this  was 
done,  they  said,  to  remove  danger.    It  is  almost  incredible  to  what  a 
disgraceful  extent  this  passion  for  trepanning  was  allowed  to  outrage 
common  sense  ;  and  it  is  difficult  to  imagine  how  they  could  believe  a 
fracture  to  be  so  dangerous,  and  their  operations  so  safe.    To  show 
the  extent  to  which  trepanning  was  carried,  Mr.  John  Bell  gives  the 
following  quotation  : — "  Godifredus,  Chief  Surgeon  to  the  States  of 
Holland,  mentions  with  particular  exultation  the  performance  of 
this  operation  by  his  friend,  who  trepanned  the  cranium  of  the  Count 
of  Nassau  twenty-seven  times  ;  and  that  the  fact  might  be  established 
on  indisputable  authority,  he  made  the  said  Count  of  Nassau,  after  he 
was  recovered,  write  the  following  curious  certificate,  on  the  12th 
day  of  August,  1664  : — 'I,  the  underwritten  Philip  Count  Nassau, 
hereby  declare  and  testify,  that  Mr.  Henry  Chadborn  did  trepan  me 
in  the  skull  twenty-seven  times,  and  after  that  did  cure  me  well  and 
soundly.'  "    These  practices,  and  the  numerous  inventions  of  instru- 
ments for  cutting  the  skull,  are  sad  monuments  of  the  surgery  of  past 
ages.    In  later  times,  the  Royal  Academy  of  Surgery  in  France  re- 
vived and  defended  the  doctrine  that  all  fractures  of  the  cranium 
ought  to  be  trephined.    It  does  seem  surprising  that  this  body  of 
men,  convened  for  the  purpose  of  ascertaining  the  principles  which 
ought  to  regulate  the  practice  of  our  science,  and  to  whom  surgery 
is  in  other  respects  so  greatly  indebted,  should,  by  giving  the  sanction 
of  their  high  authority  to  so  dangerous  a  doctrine,  have  led  the 
younger  members  of  our  profession  to  adopt  very  dangerous  rules  of 
practice.    The  unfortunate  results  of  the  operation  were  so  numerous, 
that  the  celebrated  Desault,  one  of  the  greatest  ornaments  of  surgery 
in  France,  forming  his  opinion  from  what  he  saw  at  the  Hotel- Dieu, 
strongly  condemned  the  practice,  and,  in  the  latter  part  of  his  life, 
entirely  discarded  it.    The  doctrine  of  the  French  Academy  met 
with  a  most  powerful  advocate  in  this  country,  in  the  late  Mr.  Pott, 
who,  with  all  the  great  talent  and  decision  for  which  he  was  so 
eminently  distinguished,  maintained  the  doctrine  of  trephining  in 
almost  every  fracture,  to  prevent,  as  well  as  to  remove,  bad  symptoms. 
He  states  that  fracture  of  the  skull,  in  many  cases,  is  not  attended 
with  any   symptoms  actually  demanding  this  operation  at  the 
moment;  but  that  although  there  maybe  no  symptoms  denoting 
affection  of  the  membranes,  or  of  the  brain  itself,  yet  inflammation 
of  those  parts  will,  in  consequence  of  the  fracture,  come  on  at  a  more 
or  less  remote  period,  and  that,  therefore,  recourse  ought  to  be  had  to 
the  operation.    Mr.  Pott,  in  speaking  of  the  doctrine  of  trephining 
saVs  «  I  am  as  much  convinced  of  this  as  of  any  fact  which  repeated 
experience  may  have  taught  me      and  throughout  his  writings  on 
that  subject,  he  gives  his  opinion  with  so  much  decision,  supporting 
it  by  cases  and  arguments,  that  his  views  cannot  fail  to  have  pro- 
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duced  a  very  decided  impression.  Notwithstanding,  however  all  the 
eloquence  and  talent  with  which  he  supported  his  views  the  doctrine 
he  taught  is  now  abandoned;  and  in  these  later  and  milder  times  of 
surger;,  operative  procedure  is  considered  justifiable  only  under  the 
circumstances  mentioned  at  the  commencement  of  this  section. 

HERNIA  CEREBRI,  OR  FUNGUS  OF  THE  BRAIN. 

When  a  portion  of  the  wall  of  the  cranium  has  been  removed  by 
the  trephine  or  otherwise,  a  portion  of  the  brain  is  liable  to  protrude 
through  the  aperture,  constituting  the  state  called  hernia  cerebri,  or 
fan-us  of  the  brain.    When  this  state  supervenes  on  external  vio- 
lence, it  usually  makes  its  appearance  very  soon,  and  its  progress  is 
pretty  rapid.    A   case  which  I  saw  lately  brought  the  following 
description  of  this  state  by  Gross  to  my  mind  :— "  The  form  of  the 
tumour  bears  a  considerable  resemblance  to  that  of  a  mushroom,  the 
expanded  portion  overhanging  the  skull,  while  the  narrow,  projecting 
through  the  abnormal  opening,  is  connected  with  the  brain  below. 
Guthrie  has  described  two  varieties  of  this  disease— the  one  very 
rapid  in  its  growth,  taking  place  often  in  two  days,  and  consisting 
chiefly  of  hemorrhage  at  the  superficial  part  of  the  brain  •  the  other 
of  cerebral  matter,  infiltrated  with  more  or  less  of  lymph,  having  an 
ichorous  discharge,  and  being  in  some  cases  studded  over  with  fungous 
granulations.    It  is  perfectly  destitute  of  sensibility,  it  is  elastic 
and  compressible,  and  moves  synchronously  with  the  pulsations  of 
the  brain.    The  constriction  at  the  aperture  often  causes  sloughing, 
but  the  removal  of  the  slough  is  rapidly  followed  by  fresh  rising  up 
of  brain  and  fungous  granulations.   In  the  very  rapid  cases,  the  mind 
is  usually  affected,  death  taking  place  early,  and  preceded  by  symp- 
toms of  delirium  and  phrenitis.    In  many  cases,  the  mind  remains 
clear  and  undisturbed  for  a  considerable  time,  but  in  most  instances 
there  is  more  or  less  cerebral  disturbance,  indicated  by  incoherent 
answers  to  questions,  and  delirium.    The  countenance  has  a  vacant 
expression  ;  there  are  the  usual  symptoms  of  irritative  fever  ;  and 
towards  the  close  coma  and  convulsions  usually  set  in,  and  death 
takes  place  apparently,  in  most  cases,  from  the  conjoined  effects  of 
irritation  and  coma.    On  making  a  section  of  the  recent  and  rapid 
form  of  growth,  it  is  found  to  consist  of  cerebral  matter  and  small 
masses  of  clotted  blood,  similar  to  apoplectic  depots  of  the  brain  ;  the 
slower  variety  consists  of  cerebral  matter,  with  more  or  less  of  lymph, 
and  a  coating  of  fungous  granulations.    The  cerebral  substance  in 
the  neighbourhood  of  the  tumour  is  discoloured,  softened,  and  more 
or  less  infiltrated  with  a  serous-like  fluid." 

Treatment. — Almost  all  that  can  be  done,  in  addition  to  the  regula- 
tion of  diet,  avoiding  of  all  excitement,  and  maintaining  an  elevated 
position  of  the  head,  is  to  shave  off  the  tumour,  apply  a  pledget 
of  lint  wetted  with  liquor  calcis  or  water,  and,  by  careful  pressure, 
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endeavour  to  prevent  reproduction.  As  prevention  is  better  than 
cure,  when  an  opening  is  made  in  the  cranium,  well-regulated  pressure 
by  means  of  soft  oiled  lint,  compress,  and  bandage,  should  be  care- 
fully employed,  with  the  view  of  giving  natural  support,  and  prevent- 
ing protrusion  of  the  brain. 

WOUNDS  OF  THE  BRAIN. 

From  what  has  already  been  stated,  in  describing  the  various  in- 
juries of  the  head,  it  will  be  understood  that  the  brain  may  be 
wounded  in  any  way  by  which  fracture  of  the  cranium  is  produced, 
and  that  it  may  be  lacerated  as  the  result  of  contre-coup,  without 
any  accompanying  fracture.  The  wound  may  be  incised,  punctured, 
lacerated,  contused,  or  gunshot,  according  to  the  character  of  the 
weapon  or  force  by  which  it  is  produced.  The  most  formidable 
wounds  usually  met  with  in  civil  practice  are  those  which  accom- 
pany compound  fractures  of  the  cranium. 

The  results  of  wounds  of  the  brain  present  remarkable  diversities. 
If  the  respiratory  tract  be  involved,  as  in  wounds  of  the  medulla 
oblongata,  immediate  death  will  result,  from  failure  of  the  process  of 
respiration.  Death  may  take  place  in  a  short  time,  or  instantly,  from 
failure  of  the  heart's  action,  caused  by  the  accompanying  concussion  ; 
it  may  be  gradual  and  in  the  way  of  coma,  in  consequence  of  extrava- 
sation of  blood  ;  or  it  may  take  place  at  a  later  period  in  the  way  of 
coma,  the  patient  in  the  iuterval  exhibiting  the  symptoms  of  ence- 
phalitis or  of  meningitis.  On  the  other  hand,  it  is  very  surprising  to 
witness  the  recoveries  that  take  place  in  some  cases,  and  the  length 
of  time  that  patients  live  in  other  instances,  where  the  brain  is  injured 
to  a  very  great  degree.  Children  especially  are  often  seen  to  live  for  a 
considerable  time  after  most  serious  injury  of  the  brain,  and  some 
have  been  known  to  bear  the  loss  of  considerable  portions  of  the 
brain  without  any  very  serious  consequences.  I  am  about  to  dismiss 
a  patient  from  our  hospital  who  had  a  wound  an  inch  and  a  half 
long  in  his  brain,  and  the  cerebral  matter  brought  distinctly  into 
view.  I  saw  a  man  in  our  hospital  some  years  ago,  under  the  care  of 
one  of  my  colleagues,  whose  skull  and  brain  were  divided  extensively 
in  front  by  means  of  a  circular  saw,  with  which  his  head  came  into 
contact  while  the  saw  was  in  rapid  motion  sawing  timber.  The  man 
left  the  hospital  perfectly  well.  Foreigu  bodies  of  large  size  have 
sometimes  been  lodged  in  the  brain  for  a  considerable  time  without 
causing  death.  Hennen  states,  "that  he  has  seen  five  cases  in  which 
bullets  were  lodged  within  the  cranium  that  did  not  prove  imme- 
diately fatal."  Dr.  Cunningham  relates  the  case  of  a  boy  who  lived 
for  twenty-four  days  with  the  breech  of  a  pistol,  weighing  nine 
drachms,  lying  on  the  tentorium.  Dr.  O'Callaghan  has  recorded  the 
remarkable  case  of  an  officer  who  lived  about  seven  years  with  the 
breech  of  a  fowling-piece,  weighing  three  ounces,  lodged  in  the  fore- 
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head  ;  the  right  hemisphere  of  the  brain  resting  on  the  flat  part, 
from  which  it  was  only  separated  by  false  membrane.  Wounds  of 
the  brain  are  not  attended  with  any  special  symptoms  besides  those 
that  result  from  concussion,  inflammation,  or  compression  of  the 
brain. 

The  treatment  consists  in  the  removal  of  any  foreign  body,  if  prac- 
ticable, the  use  of  simple  dressings,  the  prudent  employment  of 
antiphlogistic  treatment,  and  carefully  guarding  against  every  source 
of  excitement  and  irritation. 
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CHAPTER  X. 

DISLOCATIONS. 

By  a  dislocation  is  meant  the  removal  of  the  articulatory  surface  of  a 
bone  from  the  part  with  which  it  is  naturally  in  contact. 

There  are  few  bones  in  the  body  that  may  not  be  displaced  by  the 
application  of  enormous  force  ;  but  there  are  some, — as,  for  example, 
the  vertebras,  and  the  bones  of  the  pelvis,  carpus,  and  tarsus,  so  firmly 
ioined  together,  that  although  by  extreme  violence  the  ligaments  and 
other  structures  by  which  they  are  so  powerfully  tied  together  and 
maintained  in  their  natural  relations,  may  be  injured  to  such  an 
extent  as  to  admit  of  the  bones  being  displaced,  yet  the  application  of 
extreme  force  in  such  cases  produces  other  effects  of  so  dangerous  and 
destructive  a  character  that  the  separation  of  the  bones  is  a  matter  of 
inferior  importance.  The  articulations  which  are  principally  subject 
to  dislocation  are  the  ginglymoid  and  the  orbicular  ;  more  especially 
the  latter.  The  reason  of  this  difference  will  at  once  be  perceived, 
on  observing  in  the  ginglymoid  joints  the  mutual  correspondence  of 
the  eminences  and  depressions  of  the  bones,  the  number,  strength, 
and  firmness  of  their  ligaments,  and  the  configuration  of  the  parts, 
which,  like  a  hinge,  admits  of  motion  only  backwards  and  forwards  in 
a  single  plane  ;  whereas,  in  the  orbicular  joints  the  very  shape  of  the 
bones,  the  comparatively  loose  condition  of  the  ligaments,  and  the 
formation  of  the  joints  such  as  to  allow  very  extensive  and  diversified 
movement,  all  contribute  to  increase  the  liability  to  dislocation. 

Dislocations  may  be  complete  or  incomplete,  accidental  or  sponta- 
neous :  that  is,  the  articular  surfaces  may  be  either  completely,  or 
only  partially  separated  from  each  other ;  they  may  be  caused  by 
external  violence,  when  they  are  called  accidental ;  or,  in  consequence 
of  disease  in  a  joint,  the  bones  and  ordinary  ligamentous  restraints 
may  be  so  destroyed,  that  the  common  actions  of  the  muscles  produce 
the  displacement  of  the  bones  without  any  external  violence.  This 
spontaneous  dislocation  is  met  with  in  the  hip  and  in  the  knee :  but, 
as  in  this  part  of  the  work  we  are  considering  the  separation  of  the 
ends  of  bones  caused  by  external  violence,  we  shall  defer  any  further 
reference  to  spontaneous  dislocation  until  we  come  to  describe  the 
phenomena  connected  with  the  diseases  of  joints.  An  incomplete  dis- 
location is  of  comparatively  very  rare  occurrence  in  the  orbicular 
joints,  but  in  the  ginglymoid  it  is  frequent,  from  the  very  great 
breadth  of  articulating  surfaces. 

Another  arrangement,  which  in  a  practical  point  of  view  is  of  great 
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importance,  divides  dislocations  into  two  classes,  simple  and  com- 
pound A  dislocation  is  said  to  be  simple,  when  the  articulation  is 
not  laid  open  j  and  compound,  when  the  head  of  a  bone  is  not  only 
dislodged  from  its  articular  cavity,  but  forced  through  the  integu- 
ments? or  complicated  with  a  communicating  wound  of  the  soft  parts 
extending  into  the  joint. 

In  treating  of  simple  dislocations  we  shall  consider— 
I  The  causes  of  dislocation.  —  II.   The  symptoms.  —  III.  The 
aeneral  indications  of  treatment.— IV.  The  consequences  of  an  unre- 

duced  dislocation.  * 

L  The  Causes  of  dislocation  may  be  arranged  into  predisposing, 
and' exciting.  To  the  former  belong  shallowness  in  the  form  of  a 
joint ;  great  looseness  of  its  ligaments  ;  great  latitude  of  motion  ; 
weakness  of  surrounding  muscles,  whether  from  emaciation  and  de- 
bility, or  from  paralysis  ;  weakness  and  relaxation  of  the  soft  parts 
from  previous  dislocations  ;  unusual  distension  of  a  joint  from  an 
inordinate  accumulation  of  synovia  ;  and  destruction  of  the  ordinary 
organs  of  relation  from  disease.  The  exciting  causes  are  external 
violence  and  excessive  muscular  exertion.  Of  these  many  examples 
might  be  given.  External  violence  may  be  applied  directly  or  indi- 
rectly ;  for  an  example  of  each  we  may  mention  two  ways  in  which 
the  shoulder  is  dislocated.  Dislocation  downwards  of  the  shoulder 
is  sometimes  produced  by  violence  applied  to  the  upper  part  of  the 
humerus,  by  which  the  head  of  the  bone  is  directly  forced  down  into 
the  axilla ;  and  sometimes  by  the  indirect  application  of  violence,  as 
when  by  a  fall,  or  by  other  means,  the  elbow  is  forcibly  raised 
upwards,  and  the  head  of  the  bone  is  thus  driven  against  the  under 
part  of  the  capsular  ligament.  The  displacement  of  the  patella  will 
furnish  an  illustration  of  the  manner  in  which  excessive  muscular 
action  may  give  rise  to  dislocation.  The  natural  position  of  the 
patella  is  such,  that  it  prevents  the  fibres  of  the  rectus  muscle  from 
going  in  a  straight  direction  from  their  origins  at  the  pelvis  to  the 
anterior  tuberosity  of  the  tibia,  into  which  they  may  be  considered  as 
being  inserted  through  the  medium  of  the  fibrous  covering  on  the 
front  of  the  patella  and  the  ligamentum  patellae.  The  bone,  pre- 
venting these  fibres  from  going  in  a  straight  direction  from  the  pelvis 
to  the  leg,  causes  them  to  describe  an  arch,  the  convexity  of  which  is 
inwards.  When  the  muscle  is  violently  called  into  action,  it  will  have 
a  tendency  to  draw  the  patella  outwards,  in  its  endeavour  to  pass 
straight  to  the  tibia,  and  thus  a  dislocation  outwards  is  often  pro- 
duced. If  the  muscle  be  violently  called  into  action  while  the  knee  is 
bent  inwards,  a  dislocation  will  be  still  more  likely  to  ensue.  At  the 
temporo-maxillary  articulation,  a  dislocation  is  often  caused  by  mus- 
cular contraction,  as  will  be  afterwards  explained. 

II.  Symptoms. — Oneof  the  most  constant  and  characteristic  symptoms 
of  dislocation,  and  one  which  seems  to  distinguish  this  injury  from 
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fracture,  is  the  fixed  condition  of  the  limb.     In  some  cases  there  ia 
absolute  immobility  of  the  limb,  so  that  it  cannot  be  moved  either  by 
the  voluntary  efforts  of  the  patient,  or  even  by  the  surgeon.  This 
complete  immobility  is  usually  found  in  joints  which  move  only  in  a 
single  plane )  for  example,  it  is  particularly  observed  in  dislocation 
backwards  of  the  elbow.    In  other  cases,  although  the  muscles  about 
a  joint  cannot  excite  motion,  the  limb  may  be  very  slightly  moved  in 
one  particular  direction ;  for  instance,  in  some  cases  of  dislocation 
downwards  of  the  humerus  into  the  axilla,  the  arm  can  be  raised  up- 
wards to  a  certain  extent  by  the  surgeon,  while  it  may  be  perfectly 
immovable  in  every  other  direction.     But  slight  mobility  in  one 
direction,  though  occasionally  observed,  is  not  found  in  many  in- 
stances, and  therefore  a  fixed  condition  of  a  limb  may  be  considered 
as  a  general  symptom  of  dislocation.    Sometimes  the  mobility  is  not 
entirely  lost  for  two  or  three  hours  after  the  accident,  or  even  longer. 
This  is  believed  to  arise  chiefly  from  the  muscles  requiring  some  time 
to  shorten,  and  accommodate  themselves  to  their  altered  condition, 
and  partly  from  the  irritation  and  inflammation  caused  by  the  unna- 
tural position  of  the  bone.    The  patient  feels  more  pain  and  tender- 
ness in  consequence  of  the  irritation  and  inflammation,  and,  there- 
fore, naturally  offers  greater  resistance  to  any  moving  of  the  limb. 
A  second  symptom  particularly  deserving  of  notice,  is  the  unnatural 
direction  of  the  axis  of  the  bone.    This  is  a  striking  symptom,  and  to 
be  especially  observed.   As  a  good  example,  we  may  mention  disloca- 
tion downwards  of  the  shoulder  in  which  the  axis  of  the  humerus  is 
directed  into  the  axilla,  instead  of  being  in  its  natural  position.  This 
symptom  presents  itself  immediately  on  the  occurrence  of  dislocation, 
and  remains  until  reduction  is  effected.     A  third,  and  very  frequent 
symptom,  is  some  alteration  in  the  length  of  the  limb.      The  dislo- 
cated extremity  is  in  most  instances  shortened,  but  is  sometimes 
lengthened;  as  in  dislocation  downwards  of  the  shoulder,  and  dislocation 
downwards  of  the  hip.    In  the  under  extremity,  the  presence  or 
absence  of  this  lengthening  is  a  good  diagnostic  symptom  between 
dislocation  and  fracture  ;  for  it  is  found  in  dislocation  downwards  of 
the  hip-joint,  but  never  occurs  in  any  fracture  of  the  under  extremity. 
A  fourth  symptom  is  some  unnatural  appearance  about  the  joint,  by 
which  its  shape  is  changed.    These  alterations  of  form  differ,  of 
course,  in  different  dislocations.     A  fifth  symptom  is  slight,  soft  cre- 
pitation, or  a  simulation  of  crepitus.   This  is  a  symptom  of  which  the 
practitioner  ought  to  be  well  aware,  lest  he  be  deceived  by  it,  and  led 
to  mistake  a  dislocation  for  a  fracture.    The  crepitation  in  dislocation 
is  of  a  soft,  crackling,  oozy,  sloppy  character,  easily  distinguished  from 
the  hard  grating  crepitus  of  fracture,  and  is  supposed  to  arise  from 
the  escape  of  synovia  and  serous  effusion  into  the  surrounding  cellular 
tissue.     Sometimes,  however,  there  is  in  dislocation  a  hard  crepitus, 
in  consequence  of  small  osseous  scales  being  torn  off  from  the  bone 
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!  where  the  muscles  are  inserted  into  it.  In  addition  to  the  above 
symptoms,  there  are  sometimes  great  swelling,  pain  about  the  joint, 
oreat  pain  at  the  extremities  of  the  nerves,  the  trunks  of  which  may 
be  pressed  by  the  head  of  the  bone.  There  may  also  be  numbness, 
or  even  paralysis  of  the  limb,  if  the  pressure  on  the  nerves  be  to  a 
great  extent ;  and  oedema,  if  the  pressure  be  on  the  vessels  returning 
blood  from  the  extremity.  _  ; 

in.  Treatment.— In  the  treatment  of  dislocations  the  indications 

are  three  : —  .      .      •   .  .    .  , 

1.  To  restore  the  bone  to  its  natural  situation  :  this  is  termed 

'  reduction.  _ 

2.  To  preserve  the  parts  reduced  in  their  natural  position,  until 

the  lacerated  ligaments  have  had  time  to  unite. 

3.  To  prevent  unfavourable  symptoms,  or  if  they  have  already 
occurred,  to  remove  them. 

The  first  and  paramount  indication  is  reduction,  which  should  be 
immediately  attempted ;  for  it  becomes  increasingly  diflicult  with  the 
length  of  time  from  the  occurrence  of  the  dislocation,  and  is,  after  a 
long  interval,  altogether  impracticable.  It  is  universally  agreed,  that 
the  chief  impediment  to  the  reduction  of  a  recent  dislocation  is  mus- 
cular action.  Some  muscles,  having  their  extremities  brought  nearer 
to  each  other  than  is  natural,  become  permanently  contracted,  and 
accommodate  themselves  to  their  new  condition.  The  proofs  of  this 
are  found  in  the  facility  with  which  reduction  is  accomplished,  when 
the  accident  has  happened  in  a  limb  affected  with  paralysis,  or  in  a 
weak,  relaxed,  and  emaciated  person  ;  or  when  the  muscles  are  inca- 
pable of  making  much  resistance  through  any  great  temporary  weak- 
ness, or  extreme  prostration,  or  collapse,  or  through  the  patient  being 
faint,  or  under  the  influence  of  chloroform. 

The  condition  of  the  parts  about  the  joint  differs  at  different 
periods,  if  it  be  long  before  reduction  is  attempted.  Immediately 
after  the  accident,  the  muscles  are  relaxed,  from  the  depression  of  the 
system,  principally  caused  by  the  shock  of  the  injury;  and  this  condi- 
tion is  very  favourable  for  reduction  :  soon,  however,  they  become 
spasmodically  rigid,  and  ultimately,  if  reduction  be  not  accomplished,' 
they  become  completely  adapted  to  their  altered  condition  ;  the  lace- 
ration of  the  ligaments  is  gradually  filled  up  by  the  effusion  of  adhe- 
sive lymph,  and  if  the  ligament  be  a  capsular  one,  with  a  rent, 
through  which  the  head  of  the  bone  has  escaped,  the  diminished  size 
of  this  opening  from  the  effusion  of  lymph  will,  in  time,  present  a 
further  obstacle  to  the  return  of  the  bone  into  its  natural  situation. 
To  overcome  the  contraction  of  the  muscles,  extension  and  counter- 
extension  are  employed.    It  must  be  manifest,  that  simply  drawing 
or  extending  the  limb  would  not  have  much  effect  on  the  muscles 
around  the  joint ;  but  that  to  make  the  whole  force  bear  upon  them, 
both  extension  and  counter-extension  are  to  be  used.    For  instance, 
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when  you  have  to  reduce  a  dislocation  of  the  shoulder,  you  first 
the  scapula  ;  in  other  words,  you  use  counter-extension.  You  next 
apply  the  extending  force  to  the  arm ;  but  this  without  counter- 
extension  at  the  same  time  would  answer  no  useful  purpose,  for  the 
extending  force,  instead  of  acting  on  the  muscles  around  the  joint 
would  act  on  the  whole  body  ;  so  that  counter-extension,  that  is,  the 
fixing  of  the  body,  is  obviously  just  as  necessary  as  the  application 
of  force  to  the  bone  which  has  been  dislocated. 

By  British  surgeons,  extension  and  counter-extension  are  applied 
as  near  as  possible  to  the  dislocated  joint  :  for  example,  in  dislocation 
of  the  hip,  the  counter-extension  is  applied  to  the  pelvis,  and  the  ex- 
tension to  the  thigh  ;  because  the  whole  force  is  thus  directed  against 
the  muscles  which  oppose  the  reduction. 

A  point  of  considerable  importance  is,  the  best  method  of  using 
extension  ;  whether  short  and  violent  efforts  should  be  made,  or 
whether  the  force  should  be  continued  even  and  uninterrupted.  On 
this  subject  Professor  S.  Cooper  remarks  : — "The  invariable  maxim 
in  reducing  dislocation  is,  not  to  make  the  extension  with  sudden  and 
considerable  violence,  but  gradually,  and,  at  the  same  time,  steadily 
and  unremittingly.    It  is  safer  to  tire  out  the  opposition  of  the 
muscles  by  gradually  increased  uninterrupted  force,  than  by  resorting 
to  short  efforts  of  great  violence.    In  this  latter  practice  you  run 
the  risk  of  producing  considerable  mischief;  you  may  rupture  arte- 
ries and  veins  ;  you  may  contuse  and  injure  important  nerves  ;  or  you 
may  lacerate  the  soft  parts.    But  with  all  these  objections,  you  would 
gain  nothing,  for  you  would  have  less  chance  of  getting  the  bone  into 
its  place,  than  by  a  milder  and  more  judicious  plan.    The  principle,  I 
repeat,  then,  is  to  make  the  extension  slowly  and  gradually,  ami  at 
the  same  time  unremittingly  ;  for  no  muscles,  however  powerful  they 
may  be,  can  resist  force  tlms  employed  against  them,  beyond  a  certain 
time,  and  they  must,  eventually,  become  tired  out."    The  manner  in 
which  extension  and  counter-extension  are  employed,  varies  in  dif- 
ferent dislocations,  as  will  afterwards  be  observed,  when  the  disloca- 
tions are  described. 

In  employing  extension,  the  greatest  care  is  necessary  so  to  apply 
it  that  as  little  injury  as  possible  may  be  caused  to  the  soft  parts.  With 
this  object,  various  means  are  taken  to  avoid  bruising  or  excoriating 
the  part  to  which  the  force  is  applied  ;  a  few  turns  of  a  roller,  wetted, 
that  it  may  be  less  apt  to  slip,  or  a  portion  of  soft  wash-leather,  or 
a  damp  towel,  may  for  this  purpose  be  put  round  the  part  to  Avhich 
the  extension  is  to  be  applied.  This  having  been  done,  let  a  loop,  or 
noose,  formed  by  doubling  a  band  of  linen  or,  which  answers  as  well, 
of  stout  worsted,  be  fixed  on  the  part  of  the  limb  thus  protected, 
and  the  ends  be  drawn  through  the  noose ;  to  these  ends  the  force 
employed,  which  is  usually  the  muscular  power  of  assistants,  is 
applied.    The  preferable  way  of  applying  the  noose,  is  to  lix  it  by 
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leans  of  what  is  called  the  clove-hitch  ;  the  advantage  of  which  is, 
hat  while  it  holds  firmly  enough,  it  cannot  be  tightened  by  the 
railing  so  as  unduly  or  dangerously  to  constrict  the  limb.  Instead 
,  >f  a  no°ose,  a  circular  band,  tightened  by  a  screw,  is  sometimes  used  j  but 
t  ,he  former  is  more  convenient  and  efficient.  The  force  should  be  thus 
mplied,  while  counter-extension  is  being  applied  above  the  joint.  The 
lifferent  ways  of  using  counter-extension  suitable  to  special  disloca- 
tions will  be  afterwards  described.  _ 

In  some  dislocations  the  muscular  power  of  assistants  is  insufficient ; 
and  in  such  cases  the  necessary  force  is  applied  by  means  of  pulleys. 
'These,  being  so  constructed  as  to  afford  great  mechanical  power,  enable 
the  operator  to  cany  the  extension  to  any  degree  he  may  think 
judicious,  without  the  risk  of  any  relaxation  or  diminution  of  the 
force.  When  they  are  employed,  a  well-padded  belt  is  fixed  round 
the  limb,  having  two  straps  with  rings  attached  to  it ;  the  hook  of 
one  set  of  pulleys  is  fixed  to  the  rings,  while  that  of  another 
is  fixed  to  some  ring,  staple,  or  other  resisting  object  in  the  room,  and 
an  assistant  pulls  the  cord,  to  which  in  this  method  of  reduction  the 
whole  power  is  applied. 

The  obstacles  to  reduction  are  sometimes  so  considerable,  that  it  is 
necessary  to  employ  some  previous  measures  to  diminish  the  power  of  the 
muscles.  This  is  usually  required  in  attempting  to  reduce  dislocations 
of  long  standing,  or  in  the  case  of  robust  persons,  and  in  dislocations  of 
the  hip-joint,  where  the  resistance  is  always  very  considerable.  The 
means  formerly  employed  for  this  purpose  were,  venesection,  or  nauseat- 
ing doses  of  antimony,  or  the  warm  bath  ;  but  of  all  the  auxiliaries  to 
extension  and  counter-extension  chloroform  is  the  most  powerful, 
and  it  is  now  invariably  preferred.  It  prevents  pain,  facilitates  re- 
duction, renders  comparatively  little  force  effectual,  thereby  diminish- 
ing the  danger  of  injuring  texture,  and  leaves  no  permanent  weak- 
ness of  system.  When  extension  and  counter-extension  are  being 
employed,  the  surgeon  should  use  the  dislocated  bone  as  a  lever,  and 
endeavour  to  press  the  extremity  of  it  in  the  direction  most  calcu- 
lated to  promote  reduction  ;  but  this  should  not  be  attempted  until 
extension  and  counter-extension  have  been  used  for  some  time. 

For  fulfilling  the  second  indication,  that  is,  to  prevent  the  recur- 
rence of  dislocation  until  the  ligaments  have  had  time  to  unite,  the 
joint  should  be  kept  at  rest,  in  the  attitude  in  which  a  return  of  the 
dislocation  is  least  likely  to  occur  in  some  instances,  and,  with  a 
degree  of  support,  which,  however,  must  depend  on  the  situation  of 
the  articulation.  The  ligaments  are  more  or  less  lacerated,  and  re- 
quire time  to  heal ;  and  the  surrounding  muscles,  being  not  unfre- 
quently  torn  from  their  insertions,  must  be  kept  at  rest  until  they 
regain  their  attachments,  otherwise  the  joint  will  remain  weak  in 
after  life. 

The  third  indication  is  to  prevent,  or  remove  unfavourable  syinp- 
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tonis ;  for  the  former  purpose,  rest  of  the  joint  and  the  antiphlogistic 
regimen  are  required ;  for  the  latter,  antiphlogistic  remedies  pro- 
portioned to  the  age  and  strength  of  the  patient,  and  the  violence 
of  the  symptoms. 

IV.  The  consequences  of  an  Unreduced  Dislocation  are  ■  important, 
and  in  some  instances  the  resources  of  nature  in  forming  an  artificial 
joint  are  considerable.  They  seem,  however,  to  be  much  more  effec- 
tive in  some  articulations  than  in  others;  in  the  orbicular,  for 
example,  than  in  the  ginglymoid.  In  the  one  case,  the  power  of 
motion  is  often  regained  to  a  considerable  extent ;  whereas,  in  the 
other,  it  is  almost,  or  sometimes  even  entirely,  lost.  In  orbicular 
joints  the  very  form  of  the  bone  gives  a  facility  of  moving,  and  if 
the  displaced  head  rests  on  a  muscle,  the  muscle  becomes  dense, 
hollow,  ligamentous,  smooth,  lubricated,  and  of  a  suitable  form  for 
its  reception.  If  it  rests  on  a  bone,  as,  for  example,  on  the  ilium  or 
scapula,  a  cavity  is  formed  to  receive  it,  partly  by  absorption  of  part 
of  the  bone  on  which  it  rests,  and  partly  by  the  deposition  of  new 
bone  ;  and  the  cavity  is  either  lined  with  a  dense  ligamentous  matter, 
or  covered  with  a  porcellanous  deposit.  A  cup  is  thus  formed  for 
the  reception  of  the  head  of  the  displaced  bone,  which  loses  its  carti- 
lage, and  generally  becomes  covered  over  by  the  porcellanous  deposit, 
which  gives  a  smoothness  to  the  movement  of  the  parts  on  each 
other.  The  surrounding  cellular  tissue  becomes  condensed,  and, 
although  less  dense  and  firm  than  the  original  cajDSular  ligament,  yet 
it  serves  to  connect  the  parts  of  the  new  articulation  with  each  other, 
and  assists  in  preserving  them  in  the  necessary  relations.  Subse- 
quently, and  always  after  the  lapse  of  a  considerable  period,  the 
original  cavity  for  the  reception  of  the  head  of  the  bone  becomes 
changed,  and  ultimately  very  much  diminished  by  the  disappearing 
of  its  cartilage,  the  gradual  filling  up  of  its  centre,  and  the  rounding 
off  by  absorption  of  its  edges.  These  changes  take  place  earlier,  if 
the  new  cavity  be  so  situated  as  to  encroach  during  its  formation  on 
the  old  one.  In  some  cases  the  new  cavity  has  been  found  so  com- 
pletely to  surround  the  head  of  the  bone,  that  it  was  impossible  after 
death  to  remove  the  head  without  fracturing  some  part  of  the  artificial 
joint.  The  resources  of  nature  in  remedying  the  effect  of  an  unre- 
duced dislocation  are  by  no  means  so  great,  when  the  accident  occurs 
in  a  ginglymoid  articulation.  The  configuration  of  the  bones  is  such, 
that  the  displaced  bone  cannot  play  so  easily  on  the  parts  with  which 
it  is  brought  into  contact  j  and  the  bones  are  held  so  firmly  by  their 
connexions  as  not  to  admit  of  much  motion  j  hence,  more  or  less  of 
bony  anchylosis  has  been  found  on  dissection  to  be  the  general  result. 
It  is  evident,  therefore,  that  the  consequences  of  an  unreduced  dis- 
location materially  differ,  according  to  the  nature  of  the  articulation 
to  which  the  accident  has  happened. 


DISLOCATIONS  IN  GENERAL.  301 


COMPOUND  DISLOCATIONS. 


When  a  bone  is  not  only  displaced  from  the  articular  surface  with 
vhich  it  is  naturally  in  contact,  hut  is  also  protruded  through  the 
ixternal  coverings,  or  when,  in  addition  to  displacement,  laceration 
>xposes  to  view  the  cavity  of  the  joint,  the  injury  constitutes  a  com- 
pound dislocation,  which  bears  the  same  relation  to  simple  disloca- 
tion, as  compound  fracture  bears  to  simple  fracture.  A  compound 
dislocation  may  also  be  complicated  with  fracture  or  severe  contusion 
of  the  bones,  extensive  laceration  of  the  soft  parts,  rupture  of  blood- 
vessels, or  laceration  of,  or  pressure  upon,  nerves.  These  complica- 
tions are  very  formidable,  and  excite  the  greatest  anxiety  in  the  mind 
of  the  surgeon.  At  one  time,  they  were  considered  cases  for  ampu- 
tation ;  but  now  a  surgeon  would  not  think  himself  justified  in  ad- 
i  vising  amputation  from  the  mere  circumstance  of  a  dislocation  being 
compound.  Petit  and  Pott  inculcated  the  necessity  of  immediate 
amputation,  and  the  practice  was  for  a  long  time  almost  invariably 
adhered  to,  both  in  this  country  and  in  Prance  ;  but  the  experience  of 
-Sir  Astley  Cooper,  the  late  Mr.  Hey,  of  Leeds,  Mr.  Lawrence,  Mr. 
Liston,  and  of  every  practical  surgeon  of  eminence  in  the  present 
day,  justifies  a  different  procedure.  In  determining  on  the  necessity  of 
amputation,  the  surgeon  is  guided  by  the  extent  and  nature  of  the 
complications,  the  situation  and  size  of  the  articulation,  and  the  con- 
stitution of  the  patient.  The  circumstances  which  warrant  amputa- 
tion are, — very  serious  complications,  such  as  dangerous  contusion 
and  extensive,  and  more  especially  comminuted,  fracture  ;  rupture  of 
important  arteries ;  very  great  laceration  of  soft  parts,  so  that  the 
joint  to  a  great  extent  must  remain  open ;  and  a  weak  or  irritable 
constitution.  The  case  is  also  more  unfavourable,  if  the  articulation 
be  in  a  part  of  the  body  where,  by  reason  of  the  distance  from  the 
centre  of  circulation,  the  process  of  repair  must  be  feeble.  Such  are 
the  general  considerations  to  be  taken  into  account  in  judging  of  the 
propriety  and  necessity  of  amputation;  but  in  every  particular 
i  case,  the  surgeon  must  be  guided  by  the  particular  circumstances,  as 
it  is  impossible  to  lay  down  such  a  general  rule  as  would  enable 
him  to  decide  in  every  one  that  may  arise.  When  amputation  is 
deemed  necessary,  the  proper  time  for  its  performance  is  immediately 
after  the  patient  has  recovered  from  the  collapse  caused  by  the  injury, 
and  before  inflammatory  symptoms  and  accompanying  irritative  fever 
have  commenced.  The  only  other  period  at  which  it  can  be  per- 
formed is  not  only  much  less  favourable,  but  is  also  one  which  may 
never  arrive ;  namely,  when  the  above  symptoms  have  subsided. 
The  question,  therefore,  whether  or  not  a  limb  is  to  be  preserved,  is 
one  which  calls  for  an  early  decision.  When  such  cases  terminate 
fatally,  it  is  usually  either  at  an  early  period  by  gangrene,  or  by 
irritative  fever,  or,  at  a  later  period,  by  hectic  fever  from  the  conti- 
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nuance  of  local  suppuration  and  irritation,  or  from  erysipelas 
phlebitis,  or  pyaemia.  After  the  subsidence  of  the  irritative  fever, 
while  the  patient  is  hectic,  amputation  may  be  performed  ;  but  after 
the  constitution  has  been  weakened  by  the  previous  symptoms,  there 
is  much  less  prospect  of  a  favourable  result.  The  two  dangers  which 
the  surgeon  has  to  consider  in  determining  the  treatment  in  the  first 
instance,  are,  on  the  one  hand,  unnecessary  mutilation  if  the  limb 
be  amputated,  and,  on  the  other,  the  risk  of  life  from  gangrene  and 
irritative  fever,  if  amputation  be  not  performed.  In  persons  of  sound 
constitution,  compound  dislocation  is  often  treated  successfully ;  and 
sometimes  they  recover  from  very  formidable  injuries  of  this  descrip- 
tion with  very  considerable  motion  of  the  injured  joint. 

When  an  attempt  is  to  be  made  to  save  the  limb,  the  bones  should 
be  reduced,  the  edges  of  the  wound  brought  together,  and  preserved  in 
apposition  by  stripes  of  adhesive  plaster  applied  in  such  a  manner  as 
not  to  excite  any  irritation  by  pressure  ;  every  effort  should  be  made 
to  obtain  adhesion  of  the  soft  parts  ;  and  the  local  and  constitutional 
symptoms  should  be  combated  by  the  appropriate  remedies. 

PARTICULAR  DISLOCATIONS. 

DISLOCATIONS    OF    THE  LOWER    JAW,    OK  TEMPORO-HAXILLARY 

ARTICULATION. 

The  teniporo-maxillary  articulation  is  liable  to  three  dislocations, 
namely — 

1st.  Complete  dislocation  on  both  sides  ;  2nd.  Complete  dislocation 
on  one  side ;  and  3rd.  Partial  dislocation  of  the  temporo-maxillary 
articulation. 

COMPLETE  DISLOCATION  ON  BOTH  SIDES. 

Causes. — This  dislocation  may  be  caused  by  a  blow  upon  the  chin 
when  the  mouth  is  opened  wide  ;  by  yawning  j  by  spasmodic  action 
of  the  external  pterygoid  muscles,  while  laughing;  by  spasmodic 
action  of  the  same  muscles,  during  the  extraction  of  a  tooth,— ot 
which  the  celebrated  Mr.  Fox,  the  dentist,  met  with  an  example  j 
or  by  violently  or  suddenly  opening  the  mouth  very  wide  to  receive 
too  large  a  body,— of  which  Sir  Astley  Cooper  records  a  case,— that  of 
two  boys  struggling  for  an  apple,  the  one  of  whom,  attempting  to  force 
it  into  his  mouth,  dislocated  his  jaw.  When  the  condyloid  process  is 
in  its  natural  position,  it  rests  behind  the  inferior  root  of  the  zygoma, 
which  forms  the  anterior  part  of  the  condyloid  fossa  ;  but  it  may  be 
drawn  over  this  root  by  the  external  pterygoid  ;  and  this  is  more 
likely  to  happen,  if  the  mouth  be  wide  open,  when  the  externa 
pterygoid  contracts.  The  rationale  of  this  must  at  once  be  evident 
to  every  one  who  knows  the  action  of  the  pterygoid  muscles. 

Symptoms.— Tlio  patient  is  unable  to  close  the  mouth.    At  first 
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Fig.  90. 


there  is  a  considerable  distance  between  the  front  teeth  of  the  upper 

and  lower  jaw-bones,  sometimes  as  much  as  an  inch  and  a  half;  but 
afterwards"  the   jaws  can  be 

i  brought   closer,   although  the 

:  mouth  still  remains  open,  in 
consequence  of  the  mechanical 
obstruction  presented  by  the  re- 
lation which  is  produced  be- 
tween the  coronoid  process  of 
the  lower  jaw,  and  the  under 

,  part  of  the  malar  bone.  The 
functious  of  speech  and  of  de- 
glutition are  interrupted ;  and 
the  salivary  glands  being  irri- 
tated by  the  pressure,  there  is 
consequently  a  great  secretion 
of  saliva,  which,  from  the  loss 
of  deglutition,  dribbles  over  the 
chin.  If  the  lower  teeth  could 
be  brought  up,  they  would  be 
found  much  in  advance  of  the 
upper.  The  pain  in  some  in- 
stances is  not  very  great ;  in  others,  excessive.  The  cheek  is 
stretched  and  flattened  ;  the  angle  of  the  lower  jaw  is  too  near  the 
mastoid  process  of  the  temporal  bone,  and  a  preternatural  depression 
may  be  felt  in  front  of  the  external  auditory  foramen,  occasioned  by 
the  removal  of  the  condyle  from  its  natural  situation. 

Stale  of  the  parts. — The  condyloid  process,  instead  of  being  in  its 
natural  situation,  that 
is,  in  the  condyloid 
fossa,  the  articular 
cavity  of  some  writers, 
behind  the  inferior 
root  of  the  zygoma, 
called  by  some  the 
articular  eminence,  is 
brought  forward  in 
front  of  this  emi- . 
nence ;  and  as  the 
combined  action  of 
the  external  pterygoid 
muscles,  which  have 
one  of  their  insertions 
into  the  pterygoid 
fossa  immediately  be- 
neath  the  condyloid 
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process,  is  to  bring  forward  the  jaw,  it  is  easy  to  perceive  how  the 
dislocation  may  be  produced  by  the  spasmodic  contraction  of  these 
muscles. 

The  coronoid  process  of  the  lower  jaw  is  inferior  to  the  under  part 
of  the  malar  bone,  and  pressing  against  it,  presents  the  mechanical 
obstacle  to  the  closing  of  the  mouth,  which  has  been  already  re- 
ferred to. 

Treatment. — Various  methods  of  reduction  have  been  adopted.  One 
is  to  introduce  the  thumbs,  and  with  them  to  depress  the  molar  teeth, 
while  the  chin  is  elevated  by  the  fingers  :  by  this  means  the  condyles 
are  depressed,  and  sent  backwards  into  the  cavities  in  which  they  are 
naturally  situated.  Another  method  is  that  employed  by  Mr.  Fox, 
who  placed  a  piece  of  wood  about  a  foot  long  upon  the  molar  teeth  ; 
then  raising  the  end  which  he  held  in  his  hand,  and  using  the  teeth 
of  the  upper  jaw  as  a  fulcrum,  thus  depressed  the  end  which  was  on 
the  teeth,  thereby  accomplishing  reduction  on  one  side ;  arid  after- 
wards, in  the  same  manner,  he  reduced  the  dislocation  on  the  other 
side.  A  third,  and  by  far  the  most  elegant  method,  is  that  recom- 
mended by  Sir  Astley  Cooper,  namely,  to  place  a  cork  on  each  side, 
between  the  molar  teeth  of  the  upper  and  lower  jaw-bones  as  far  back 
as  possible,  and  then  to  press  up  the  chin  with  the  hand.  The  corks  act 
as  fulcra,  the  lower  jaw  as  a  lever,  and  the  hand  applied  to  the  chin 
as  the  power.  By  raising  the  chin,  the  condyles  are  pressed  down- 
wards and  backwards,  and  are  thus  sent  over  the  articular  eminences 
into  their  natural  situations.  Dislocations  of  considei'able  standing 
have  been  reduced.  Stromeyer  reduced  one  of  25,  and  Donovan  one 
of  90  days'  standing. 

COMPLETE  DISLOCATION  ON  ONE  SIDE. 

By  this  is  meant  a  dislocation  in  which  the  condyloid  process  ad- 
vances over  the  inferior  root  of  the  zygomatic  process,  or  articular 
eminence,  on  one  side. 

In  this  dislocation  the  mouth  cannot  be  closed,  but  it  is  not  so 
widely  opened  as  in  dislocation  on  both  sides  ;  the  chin  is  generally 
twisted  to  the  opposite  side,  and  the  incisor  teeth  are  not  in  a  line 
with  the  axis  of  the  face.  From  a  consideration  of  the  structure  of 
the  parts,  we  should  expect,  that  in  every  instance  of  this  injury  tlie 
chin  would  be  evidently  turned  towards  the  opposite  side  ;  but  Mr. 
Hey,  of  Leeds,  says,  "  I  have  repeatedly  seen  the  disease  when  I 
could  discern  no  alteration  in  the  position  of  the  chin.  The  symptom 
which  I  have  found  to  be  the  best  guide  in  this  case,  is  a  small 
hollow,  which  may  be  felt  behind  the  condyle  that  is  dislocated, 
which  does  not  subsist  on  the  other."  The  other  symptoms,  the  state 
of  the  parts,  and  the  treatment,  are  precisely  tlie  same  as  in  the 
preceding  injury,  except  that  in  reduction,  the  cork,  or  lever  of 
wood,  or  pressure  with  the  thumb,  should  be  used  only  on  one  side. 
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To  depress  both  condyles  is  found,  as  was  first  mentioned  by  Mr.  Hey, 
to  have  a  tendency  to  prevent  reduction ;  and  this,  no  doubt,  ex- 
plains what  several  surgeons  have  experienced,  namely,  that  reduction 
is  more  easily  accomplished  by  using  the  lever  of  wood,  than  by  other 
means  when  the  injury  is  on  one  side.  After  reduction,  the  jaw 
should  be  for  some  time  supported  by  a  bandage,  and  the  patient 
should  be  careful  not  to  open  the  mouth  wide  for  a  considerable 
period.  Care,  indeed,  will  be  ever  afterwards  necessary  in  opening  the 
mouth  ;  for  when  the  injury  has  once  happened,  a  very  slight  cause 
will  be  sufficient  to  reproduce  it. 

PARTIAL  DISLOCATION,  OR  SUBLUXATION,  OF  THE  JAW. 

The  signs  of  subluxation  are,  a  sudden  locking  of  the  jaw,  the 
mouth  being  opened  slightly  and  more  widely  in  general  on  the 
affected  side,  and  pain  at  the  articulation.  The  symptoms  do  not 
depend  on  the  displacement  of  the  bones  from  each  other,  but  on  the 
inter-articular  cartilage  slipping  from  its  proper  relation  to  the  condy- 
loid process  in  consequence  of  relaxation,  especially  of  the  external 
lateral  ligament.  It  is  met  with  in  persons  of  a  relaxed  habit  of 
body,  and  is  usually  removed  by  the  natural  efforts  to  open  or  shut 
the  mouth  ;  but  when  these  do  not  succeed,  the  back  part  of  the  jaw 
should  be  pressed  directly  downwards,  so  that  the  condyloid  process 
being  depressed,  the  cartilage  may  be  replaced  in  its  proper  relation 
to  it.  In  one  instance,  after  this  plan  had  failed,  remembering  the 
attachment  of  the  external  pterygoid  muscle  to  the  inter-articular  car- 
tilage as  well  as  to  the  pterygoid  fossa,  I  desired  the  patient  to  make 
an  effort  to  bring  forward  the  lower  jaw,  and  the  effort  very  speedily 
removed  the  subluxation.  Young  women  of  relaxed  habit  often 
experience  a  painful  snapping  at  the  joint  while  opening  and  closing 
the  mouth.  This,  it  is  believed,  is  occasioned  by  the  ligament  failing 
from  relaxation  to  preserve  the  parts  in  their  due  relations  ;  and  the 
best  remedies  for  its  removal  are  the  means  most  likely  to  increase 
the  tone  of  the  parts,  and  to  improve  the  general  health  and  strength. 
The  shower-bath,  preparations  of  iron,  together  with  other  treatment 
for  the  general  health,  have  been  useful,  and  in  obstinate  cases  a 
blister  in  front  of  the  ear  has  been  found  to  produce  the  desired 
effect. 

DISLOCATION  OF  THE  CLAVICLE  AT  ITS  STERNAL  EXTREMITY. 

Of  this  articidation  four  dislocations  have  been  known ;  but 
two  of  them  are  so  extremely  rare,  that  of  one  Sir  Astley  Cooper, 
in  his  vast  experience,  never  met  with  an  example,  although  he 
records  a  case  in  the  practice  of  another  surgeon,  in  which  the  dislo- 
cation was  caused,  not  by  external  violence,  but  by  disease  ;  and  of 
the  other,  so  far  as  my  reading  extends,  I  have  found  but  one  example. 
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The  four  dislocations  are  arranged  in  the  following  order,  according 
to  the  direction  of  the  clavicle  : — 

1.  Dislocation  forwards,  in  which  the  clavicle  is  thrown  forwards 
on  the  sternum ;  2.  Dislocation  upwards ;  3.  Dislocation  back- 
wards ;  4.  Dislocation  upwards  and  inwards. 

Symptoms. — In  dislocation  forwards,  there  is  an  unnatural  tumour, 
■or  obvious  deformity  in  front  of  the  sternum,  which  may  be  made  to 
disappear  by  drawing  the  shoulders  backwards  ;  but  it  returns  as  soon 
as  the  force  is  removed  ;  the  distance  between  the  acromion  process 
and  the  mesial  line  is  diminished ;  the  head  is  drawn  forwards,  and 
turned  from  the  affected  side  to  relax  the  sterno-cleido-mastoideus 
muscle  ;  and  there  is  inability  to  raise  the  upper  extremity.  The 
clavicle  rests  on  the  front  of  the  sternum.  A  partial  dislocation  in 
this  direction  has  been  met  with,  in  which  the  clavicle  is  not  removed 
from  its  articulation  with  the  sternum,  the  ligaments  not  being  suf- 
ficiently lacerated  to  admit  of  complete  displacement ;  but  it  projects 
unnaturally  forwards. 

In  dislocation  upwards,  the  symptoms  differ  from  those  of  the  last 
dislocation  merely  in  the  situation  of  the  unnatural  swelling,  which  in 
this  instance  is  in  the  under  part  of  the  neck  ;  in  the  other,  on  the 
front  of  the  sternum. 

Fig.  92. 


This  ileum  is  intended  to  represent  dislocation  of  the  sternal  extremity  of  the  db£dMng 
dislocation  fo  wards  of  the  shoulder  joint  on  its  left  side ;  and  d» location  ™*  o{ 

the  clavicle,  and  dislocation  of  the  shoulder  downwards  on  its  right  Bide.-!  rom  Coon,*. 


In  dislocation  backwards,  there  is  an  unnatural  depression  in  the 
ordinary  situation  of  the  sternal  extremity  of  the  clavicle.  It  may 
also  be  accompanied  by  dyspnoea  from  pressure  on  the  trachea,  by 
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dysphagia  from  pressure  on  the  oesophagus,  and  by  impeded  circulation 
and  pain  from  pressure  on  the  vessels  and  nerves.  This  dislocation 
is  so  very  rare,  that  Sir  Astley  Cooper  says  he  never  met  with  a 
single  case  as  the  result  of  injury,  but  refers  to  a  case  which  occurred 
in  the  practice  of  Mr.  Davie,  surgeon  at  Bungay,  in  which  the  dislo- 
cation was  caused  by  the  bone  being  pressed  forward  at  its  outer 
extremity,  arising  from  deformity  of  the  spine.  In  this  case  Mr. 
Davie  was  obliged  to  saw  off  the  inner  extremity  of  the  clavicle,  m 
order  to  relieve  the  dyspnoea  and  the  other  distressing  symptoms 
caused  by  the  pressure  on  the  parts  at  the  under  portion  of  the  neck. 
It  has,  however,  been  since  ascertained  that,  this  injury  may  be  pro- 
duced 'by  violence,  and  in  the  "Medical  and  Surgical  Journal"  for 
October,  1841,  several  cases  are  recorded.  The  ligaments  in  this  dis- 
location are  more  or  less  ruptured. 

Treatment.— In  dislocation  forwards,  the  surgeon  should  endeavour 
to  bring  forward  the  outer  extremity  of  the  clavicle,  at  the  same 
time  pressing  backwards  the  inner  extremity.  In  many  instances 
the  clavicle  has  been  drawn  off  the  sternum  by  pulling  the  shoulder 
backwards. 

In  dislocation  backwards,  it  is  necessary  to  draw  the  shoulders  very 
much  backwards,  and  as  far  as  possible  from  the  sternum.  In  all 
these  dislocations  the  clavicle  may  be  drawn  outwards  by  drawing 
the  shoulder  outwards.  In  dislocation  upwards,  after  the  shoulder  is 
drawn  outwards,  the  surgeon  should  raise  the  outer  and  depress  the 
inner  extremity  of  the  clavicle.  For  preserving  the  bone  in  its 
normal  situation,  and  at  perfect  rest,  the  best  retentive  apparatus  is 
that  used  in  fractures.  The  cure  is  seldom  so  complete  as  in  dislo- 
cations of  other  joints,  and  often  some  deformity  remains,  in  conse- 
quence of  the  ligaments  not  properly  uniting.  Professor  S.  Cooper 
gives  the  following  particulars  of  the  dislocation  upwards  and  inwards. 
He  says, — "My  friend,  Mr.  Morton,  of  University  College,  has  favoured 
me  with  the  particulars  of  an  unusual  dislocation  of  the  sternal 
extremity  of  the  clavicle,  the  displacement  of  it  being  upwards  and 
inwards.  Etienne  Careron,  set.  39,  mason,  admitted  into  the  hospital 
of  La  Charit6,  on  account  of  an  injury  which  was  caused  by  his  having 
been  violently  squeezed  between  a  wall  and  a  cart,  in  such  a  manner 
that  the  left  shoulder  was  thrust  inwards  with  great  force.  On 
examination,  the  sternal  extremity  of  the  clavicle  was  found  to  have 
been  displaced  from  its  natural  situation,  and  was  now  placed  above 
the  upper  edge  of  the  sternum,  producing  a  slight  deformity  in  the 
contour  of  the  lower  part  of  the  front  of  the  neck.  It  seemed  from 
the  description  of  the  accident  which  was  giveu  by  the  patient,  that 
the  force  producing  the  injury  had  acted  in  such  a  direction  as  to 
push  the  sternal  extremity  of  the  dislocated  bone  upwards  and  behind 
the  sternal  portion  of  the  sterno-cleido-mastoid  muscle.  The  articular 
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surface  of  the  internal  extremity  of  the  dislocated  clavicle  lay  oppo- 
site to  that  of  the  clavicle  of  the  sound  side,  and  was  supported  by 
the  superior  border  of  the  sternum.  The  attachment  of  the  steruo- 
cleido-mastoid  muscle  to  the  first  bone  of  the  sternum  did  not  appear 
to  have  suffered  any  laceration.  M.  Velpeau  considered  it  to  be  very 
probable  that  the  dislocation  was  in  the  first  place  backwards,  but 
that  the  force  continuing  to  act,  the  end  of  the  clavicle  was  afterwards 
driven  upwards  and  across  the  front  of  the  root  of  the  neck,  and 
behind  the  sterno-cleiclo-mastoid  muscle.  The  dislocation  was  reduced 
in  the  usual  manner,  and  the  appai'atus  of  Desault  for  fractured 
clavicle  employed  to  retain  the  bone  in  its  proper  place.  The  ban- 
dages used  were  steeped  in  a  solution  of  '  dextrine,'  which  when  dry 
rendered  the  whole  immovable." 

DISLOCATION  OF  THE  CLAVICLE  AT  ITS  SCAPULAR  EXTREMITY. 

The  scapular  extremity  of  the  clavicle  is  liable  to  two  dislocations, 
namely,  upwards,  in  which  it  rests  above,  and  downwards,  in  which  it 
is  placed  underneath  the  acromion  process  of  the  scapula. 

DISLOCATION  UPWARDS. 

Symptoms. — Diminution  of  the  space  between  the  apex  of  the 
acromion  process  and  the  central  point  of  the  sternum  ;  an  obvious 
deformity  produced  by  the  outer  extremity  of  the  clavicle,  which, 
according  to  Sir  Astley  Cooper,  may  be  best  ascertained  by  tracing 
the  spine  of  the  scapula  from  within  outwards  ;  in  doing  which  the 
finger  will  be  interrupted  by  the  outer  extremity ;  inability  of  the 
patient  to  raise  the  arm  ;  and  unnatural  flatness  of  the  shoulder.  By 
drawing  the  shoulders  very  forcibly  backwards,  these  symptoms  may 
be  made  to  disappear  for  the  time. 

State  of  the  farts. — The  superior  and  inferior  acromio-clavicular 
ligaments  are  ruptured.  The  peculiarity  of  the  displacement  is,  that 
when  the  two  portions  of  the  coraco-clavicular  ligaments  are  ruptured, 
the  falling  down  of  the  shoulder  is  greater  than  if  the  two  proper 
ligaments  be  ruptured. 

Treatment.— The  object  is  to  bring  the  shoulders  backwards.  Sir 
Astley  Cooper  recommends  the  surgeon  to  place  his  knee  between 
the  shoulders  of  the  patient,  and  forcibly  draw  them  backwards  and 
outwards.  According  to  Mr.  Liston,  the  best  retentive  apparatus  is 
the  same  as  for  fractured  clavicle  ;  and  which  must  be  continued  for 
many  weeks,  as  the  ligaments  are  slow  in  uniting.  In  dislocation  of 
either  extremity  of  the  clavicle,  even  when  treated  by  the  most  expe- 
rienced surgeons,  some  deformity  will  almost  always  remain  ;  but  the 
patient  will  recover  the  motion  of  his  arm. 

DISLOCATION  DOWNWARDS. 

This  is  an  extremely  rare  dislocation,  so  much  so,  that  Nelaton 
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states  there  are  but  three  cases  on  record.  Several  other  cases,  how- 
ever have  lately  been  recorded;  and  some  months  ago  an  example 
came  under  my  own  observation,  in  which  the  injury  was  caused  by 
a  fall  on  the  point  of  the  shoulder.  The  dislocation  is  easily  distin- 
guished, and  the  retentive  apparatus  used  for  fractured  clavicle  will 
be  found  convenient  for  maintaining  the  parts  in  proper  position  in 
the  case  I  met  with,  Brasdor's  corslet  answered  more  perfectly 
along  with  a  sling  and  a  bandage  for  keeping  the  arm  close  to  the 
side. 

DISLOCATION  OF  THE  SHOULDER  JOINT. 

The  number  of  dislocations  to  which  the  shoulder  joint  is  liable, 
though  usually  stated  to  be  four,  we  shall  find  to  be  five,  three  of 
which  are  complete,  and  two  partial.  The  direction  of  the  humerus 
is  made  the  basis  of  the  nomenclature. 

1.  Dislocation  downwards,  or  downwards  and  inwards,  or  into  the 
axilla,  or  subglenoid;  2.  Complete  dislocation  forwards,  or  subcla- 
vicular ;  3.  Partial  dislocation  forwards,  or  subcoracoid  ;  4.  Disloca- 
tion backwards,  or  subspinous  ;  5.  Partial  dislocation  upwards. 

With  regard  to  the  comparative  frequency  of  these  dislocations,  it 
has  been  ascertained  that  the  first  occurs  most  frequently  ;  the  second 
and  third  are  not  so  common  ;  the  fourth  is  very  rare  ;  and  of  the 
fifth,  not  more  than  one  or  two  cases  are  recorded. 

I.    DISLOCATION  DOWNWARDS. 

Exciting  Causes. — A  fall  from  a  great  height  upon  the  top  of  the 
shoulder ;  a  blow  upon  the  upper  part  of  the  humerus,  when  the  arm 
is  extended  ;  or  the  forcible  and  violent  upraising  of  the  hand  or 
elbow,  by  which  the  head  of  the  bone  is  pressed  against  the  under 
part  of  the  capsular  ligament.  It  has  also  been  caused  by  the  violent 
contraction  of  the  deltoid,  as  in  raising  a  heavy  body  ;  for  while  the 
deltoid  raises  the  arm,  the  capsular  ligament  is  made  the  fulcrum  ; 
and  if  this  gives  way,  dislocation  downwards  may  be  produced. 

Symptoms. — The  natural  roundness  of  the  shoulder  is  lost,  owing 
to  the  head  of  the  bone  no  longer  supporting  the  deltoid  muscle ;  the 
acromion  process  is  unusually  large  and  prominent  ;  and  a  very 
striking  symptom,  which  cannot  fail  to  be  perceptible  on  examination, 
is  a  vacuity  under  the  acromion.  There  is  also  a  want  of  that  de- 
pression or  hollow  at  the  insertion  of  the  deltoid,  which  is  very  con- 
spicuous when  there  is  no  dislocation.  The  fibres  of  the  deltoid, 
instead  of  giving  the  roundness  to  the  shoulder,  and  going  in  a  convex 
direction  over  the  head  of  the  humerus,  in  their  way  from  their 
origins  to  their  insertion  into  the  deltoid  eminence,  go  in  a  straight 
direction  ;  and  if  they  be  felt  through  the  integuments,  it  will  be 
found  that  they  are  not  only  flat,  but  also  exceedingly  tense, — a  con- 
dition which,  as  will  afterwards  appear,  offers  one  of  the  obstacles  to 
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reduction.  The  rationale  of  these  symptoms  will  be  easily  under- 
stood, when  it  is  remembered  that  the  head  of  the  bone,  instead  of 
resting,  as  it  naturally  does,  in  the  glenoid  cavity,  is  sent  down  into 
the  axilla,  and  consequently  the  distance  between  the  insertion  and 
the  origins  of  the  deltoid  is  greater  than  natural,  and  its  fibres  are 
therefore  put  violently  on  the  stretch. 

Ficr.  93. 


All  the  above  -mentioned  symptoms  are  observable  about  the  upper 
and  outer  portion  of  the  shoulder.  On  the  opposite  aspect  of  the 
joint,  namely,  in  the  axilla,  there  is  an  unnatural  tumour  caused  by 
the  head  of  the  bone,  which  is  rendered  more  perceptible  by  effecting 
abduction  of  the  elbow.  The  surgeon  may  not  be  very  sensible  of 
this  symptom  while  the  patient  holds  his  elbow  as  near  as  he  can  to 
his  side  ;  but  the  moment  the  elbow  is  pressed  outwards,  the  head  of 
the  bone  sinks  in  the  axilla,  and  can  be  very  distinctly  felt.  Elonga- 
tion of  the  affected  arm  is  particularly  well  marked ;  for  ascertaining 
which,  take  the  apex  of  the  acromion  and  the  outer  condyle  of  the 
humerus,  as  two  fixed  points  for  measurement.  The  fore-arm  is  at  a 
right  angle  with  the  arm  ;  and  the  elbow,  the  situation  of  which 
should  be  particularly  observed,  as  it  serves  for  a  diagnostic  symptom 
in  distinguishing  the  different  dislocations  of  the  shoulder  from  each 
other,  is  neither  directed  backwards  nor  forwards,  but  is  in  a  line 
with  the  long  axis  of  the  body,  and  removed  from  the  side.  The 
patient  cannot,  by  a  voluntary  effort  of  the  muscles  of  the  affected 
arm,  bring  the  elbow  to  the  side  ;  and  if  the  surgeon  forcibly  press  it 
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awards,  the  patient  complains  of  great  pain  from  the  head  of  the 
bone  being  pressed  against  the  nerves  of  the  axilla,  and  when  left  to 
itself  the  arm  hangs  away  from  the  trunk.    The  patient  has  an  inch- 
nation  to  support  the  elbow  by  the  hand,  when  standing;  and  when 
sitting,  to  rest  it  on  the  knees.    A  very  striking  symptom  is  an  alter- 
ation in  the  direction  of  the  long  axis  of  the  humerus.    In  the 
natural  state  of  the  parts,  when  the  arm  is  by  the  side,  the  axis  of  the 
humerus  is  parallel  to  the  side,  and  the  arm  seems  to  come  down  from 
the  glenoid  cavity;  whereas  in  this  dislocation,  the  axis  is  placed 
obliquely  in  regard  to  the  side,  and  the  humerus  seems  to  come  out 
from  the  trunk  instead  of  from  the  glenoid  cavity.    The  patient  has 
lost  the  power  of  performing  the  ordinary  movements  of  the  joint ; 
and  not  only  is  he  unable,  by  voluntary  effort,  to  raise  his  arm,  but 
it  is  also,  in  a  great  measure,  immovable  by  the  surgeon,  especially 
upwards  and  downwards,  remaining  stiff  in  its  unnatural  position  ; 
and  the  patient,  when  he  wishes  to  alter  its  situation,  moves  the 
whole  trunk  and  extremity  in  mass.     Sometimes  the  surgeon  can 
move  it  slightly  backwards  and  forwards,  while  in  other  directions, 
motion  is  difficult  and  attended  with  great  suffering.    It  is  proper, 
however,  to  add,  that  in  very  old  persons,  or  in  relaxed,  feeble  habits 
of  the  body,  the  immobility  of  the  arm  to  the  surgeon  may  not  be  so 
perceptible.    In  addition  to  the  above  symptoms,  there  is  often 
tingling  at  the  points  of  the  fingers,  with  numbness  of  the  whole 
limb,  and  oedematous  swelling  arising  from  the  compression  of  the 
axillary  plexus  and  interruption  of  the  circulation.    On  moving  the 
limb,  a  slight  crepitus  is  sometimes  perceived,  but  on  continuing  the 
motion,  it  ceases  to  be  perceptible.    The  crepitus  is,  probably,  owing 
to  the  effusion  of  serum,  and  the  escape  of  synovia  into  the  cellular 
tissue.    This  soft  crepitus  is  easily  distinguished  from  the  hard 
crepitus  of  fracture,  which,  however,  has  been  sometimes  met  with  in 
dislocation  of  the  shoulder,  and  is  believed  to  depend  on  one  or  more 
of  the  tendinous  attachments  of  the  muscles  having,  during  their  dis- 
ruption, torn  away  a  portion  of  their  osseous  attachments.    Many  of 
these  appearances,  although  very  distinctly  marked  at  first,  frequently 
become  obscured  for  a  time  by  extravasation  of  blood  and  inflamma- 
tory swelling,  which  often  supervene ;  but  when  these  symptoms  sub- 
side, they  again  become  distinct  aud  decisive. 

State  of  parts. — For  conveying  to  the  reader  an  idea  of  the  state  of  the 
parts,  I  shall  give  the  result  of  two  dissections  by  Sir  Astley  Cooper, 
one  by  Sir  Philip  Cramptou,  and  one  by  myself.  Sir  Astloy  Cooper 
says, — "I  have  dissected  two  recent  cases  of  this  dislocation.  A 
sailor  fell  from  the  yard-arm  on  the  ship's  deck,  injured  his  skull,  and 
dislocated  the  arm  into  the  axilla  :  he  was  brought  into  St.  Thomas's 
Hospital,  and  expired  immediately  after  he  was  put  to  bed.  On  the 
following  day  I  obtained  permission  to  examine  his  shoulder,  which  I 
removed  from  the  body  for  the  purpose  of  obtaining  a  more  minute 
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examination,  and  the  following  were  the  appearances  which  I  found  : 
On  removing  the  integuments,  a  quantity  of  extravasated  blood  pre- 
sented itself  in  the  cellular  membrane,  lying  immediately  under  the 
skin,  and  in  that  which  covers  the  axillary  plexus  of  nerves,  as  well 
as  in  the  interstices  of  the  muscles,  extending  as  far  as  the  cervix  of 
the  humerus,  below  the  insertion  of  the  subscapularis  muscle.  The 
axillary  artery  and  plexus  of  nerves  were  thrown  out  of  their  course 
by  the  dislocated  head  of  the  bone,  which  was  pushed  backwards  upon 
the  subscapularis  muscle.  The  deltoid  muscle  was  sunken  with  the 
head  of  the  bone  ;  the  supra-  and  infra-spinati  were  stretched  over 
the  glenoid  cavity  and  inferior  costa  of  the  scapula.  The  teres  major 
and  minor  had  undergone  but  little  change  of  position  ;  but  the  latter, 
near  its  insertion,  was  surrounded  by  extravasated  blood.  The 
coraco-brachialis  was  uninjured.  In  a  space  between  the  axillary 
plexus  and  the  coraco-brachialis,  the  dislocated  head  of  the  bone, 
covered  by  its  smooth  articular  cartilage,  and  by  a  thin  layer  of  cel- 
lular membrane,  appeared.  The  capsular  ligament  was  torn  on  the 
whole  length  of  the  inner  side  of  the  glenoid  cavity,  and  would  have 
admitted  a  much  larger  body  than  the  head  of  the  os  humeri  through 
the  opening.  The  tendon  of  the  subscapularis  muscle,  which  covers 
the  ligament,  was  also  extensively  torn.  The  opening  of  the  liga- 
ment, through  which  the  tendon  of  the  long  head  of  the  biceps 
passed,  was  rendered  larger  by  laceration,  but  the  tendon  itself  was  not 
torn.  The  head  of  the  os  humeri  was  thrown  on  the  inferior  costa  of  the 
scapula,  between  it  and  the  ribs,  and  the  axis  of  its  new  situation  was 
about  an  inch  and  a  half  below  that  of  the  glenoid  cavity  from  which 
it  had  been  thrown." 

The  second  case  which  Sir  Astley  Cooper  had  an  opportunity  of 
examining,  was  one  in  which  the  dislocation  had  existed  for  five 
weeks,  and  Sir  Astley  believed  that  the  poor  woman  died  from  the 
violence  used  in  the  unsuccessful  efforts  to  accomplish  reduction  by 
extension.  Sir  Aslley  says, — "  The  capsular  ligament  had  given  way 
in  the  axilla  between  the  teres  minor  and  subscapularis  muscles  ;  the 
tendon  of  the  subscapularis  was  torn  through  at  its  insertion  into  the 
lesser  tubercle  of  the  os  humeri,  and  the  head  of  the  bone  rested 
upon  the  axillary  plexus  of  nerves,  and  the  artery.  Having  deter- 
mined these  points  by  dissection,  T  next  endeavoured  to  reduce  the 
bone,  but  finding  the  resistance  too  great  to  be  overcome  by  my  own 
efforts  I  became  very  anxious  to  ascertain  its  origin.  I  therefore 
divided  one  muscle  after  another,  cutting  through  the  coraco- 
brachialis,  teres  major  and  minor,  and  infra-spinatus  muscles;  yet 
still  the  opposition  to  my  efforts  remained,  and  with  but  little  appa- 
rent change.  I  then  conceived  that  the  deltoid  must  be  the  chief 
cause  of  my  failure,  and  by  elevating  the  arm  I  relaxed  this  muscle, 
but  still  could  not  reduce  the  dislocation.  I  next  divided  the  deltoid 
muscle,  and  then  found  the  supra-spimitus  muscle  my  great  opponent, 
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n til  I  drew  tlie  arm  directly  upwards,  when  the  head  of  the  bone 
glided  into  the  glenoid  cavity.  The  deltoid  and  supra-spinatus 
muscles  are  those  which  most  powerfully  resist  reduction  in  this 
accident." 

Sir  Philip  Crampton  records  an  examination  which  he  made  by 
dissection,  of  a  recent  dislocation  downwards  in  a  labouring  man,  who 
was  brought  to  the  Dublin  Infirmary  in  1808,  in  a  dying  state,  owing 
to  injuries  received  by  the  fall  of  a  wall.  The  dislocation  was  of  the 
right  shoulder,  and  death  took  place  in  about  two  hours.  The  head 
of  the  humerus  was  lodged  on  the  neck  of  the  scapula  and  upper  part 
of  the  inferior  costa,  and  surrounded  by  cellular  tissue  extremely 
ecchymosed.  The  head  of  the  bone  had  pressed  down  the  teres  minor, 
and  in  its  descent  had  passed  through  the  subscapulars  muscle,  the 
fibres  of  which  embraced  the  neck  of  the  bone.  The  fibres  of  the  sub- 
scapulars were  also  partly  torn  up  from  the  scapula.  The  triceps  crossed 
the  neck  of  the  humerus  on  its  dorsal  side,  and  the  coraco-brachialis 
and  short  head  of  the  biceps  described  a  curve  on  its  sternal  side. 
The  tendon  of  the  long  head  of  the  biceps  remained  in  its  groove, 
but  its  sheath  was  partially  lacerated.  The  tendons  of  the  supra- 
and  infra-spinati,  and  of  the  teres  minor  were  completely  torn  off  from 
the  humerus,  and  along  with  them  the  surface  of  the  greater  tubercle. 
The  capsular  ligament  was  torn  from  the  lower  part  of  the  neck  of 
the  humerus  to  the  extent  of  half  its  circumference,  and  the  axillary 
vessels  and  nerves  were  made  to  describe  a  curve  backwards,  by  the 
presence  of  the  head  of  the  bone  which  was  in  contact  with  them. 

When  I  taught  anatomy  in  this  University,  a  body,  apparently 
that  of  a  labouring  man,  was  brought  to  the  dissecting  room,  which 
presented  all  the  appearances 
of  a  dislocation  downwards 
of  the  shoulder.  I  made  a 
careful  dissection  of  all  the 
parts,  and  the  preparation  is 
still  in  my  possession.  The 
dislocation  must  have  been 
of  very  long  standing,  as  the 
glenoid  cavity  was  a  good 
deal  filled  up,  and  a  new 
shallow  cavity  formed  on  the 
neck  and  upper  part  of  the 
inferior  costa  of  the  scapula 
for  the  head  of  the  humerus, 
which  had  lost  its  cartilage, 
and  was  covered  over  with 
porcellanous  deposit.  The 
cellular  tissue  was  thickened 
about  the  ball,  to  form  a 
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capsular  ligament ;  and  the  precise  position  into  which  the  head  of 
the  humerus  was  pushed,  in  escaping  from  its  socket  through  the 
under  part  of  the  capsular  ligament,  was  behind  the  subscapularis,  in 
front  of  the  teres  minor  and  long  head  of  the  triceps  and  upon  the 
teres  major  and  latissimus  dorsi  muscles,  with  the  axillary  vessels  and 
nerves  to  its  inferior  and  inner  aspect.  As  the  body  was  brought  to 
the  dissecting  room  at  the  period  when  subjects  were  procured  by 
exhumation,  I  found  it  impossible  to  procure  a  history  of  the  case. 

Treatment. — Various  methods  are  employed  for  accomplishing 
reduction. 

By  the  Knee  in  the  Axilla. — If  the  dislocation  be  recent,  and  in  a 
thin,  attenuated  subject,  let  the  patient  be  seated  on  a  low  chair,  and 

Fig.  95. 


let  the  surgeon,  placing  himself  beside  him  with  his  foot  resting  upon 
the  chair,  put  his  knee  into  the  axilla,  and  while  with  one  hand  he 
presses  upon  the  acromion,  with  the  other  let  him  depress  the  elbow, 
thus  making  his  knee  a  fulcrum,  and  the  humerus  of  the  patent  a 
lover.  I  have  often  reduced  dislocations  by  this  method  with  the 
greatest  case. 
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By  the  Heel  in  the  Axilla.— This  is  a  mode  which  has  been  very 
strongly  recommended  by  Sir  Astley  Cooper,  and  is  often  attended 
with  success.  The  patient  is  placed  in  the  recumbent  posture  on  a 
couch,  and  the  surgeon  having  applied  a  wetted  roller  round  the 
lower  part  of  the  arm,  and  having  tied  a  handkerchief  or  towel  round 
the  arm  above  the  wetted  roller,  places  himself  on  the  same  seat  with 
one  foot  resting  on  the  floor,  and  the  heel  of  the  other  in  the  axilla, 
and  then  extends  the  arm  by  pulling  the  towel  or  handkerchief. 

In  this  method  of  reduction  there  are  various  ways  of  applying  the 
extending  force.  One  is  that  just  described  j  another  is  to  apply  the 
handkerchief  to  the  wrist ;  a  third  is  for  the  surgeon,  having  put  a 
skein  of  worsted  round  the  arm,  to  pass  his  head  through  the  double 
of  the  worsted,  and  make  it  rest  on  the  back  of  his  neck,  and  while 
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pulling  the  arm  to  x'aise  up  and  draw  back  his  own  body,  by  which 
means  he  will  be  able  to  exert  a  much  greater  extending  force  than 
by  either  of  the  two  former  ways  ;  and  a  fourth  plan,  which  may  be 
adopted  in  cases  of  considerable  difficulty,  is  to  make  the  assistants 
give  additional  extending  force  by  pulling  the  ends  of  the  handker- 
chief or  towel  fixed  round  the  arm.  It  has  been  remarked  that  a 
great  advantage  of  this  method  of  reduction  is,  that  the  surgeon,  both 
at  the  long  end  of  the  lever  and  at  the  fulcrum,  can  with  his  sense  of 
touch  appreciate  the  effect  produced  by  the  force,  and  is  able,  therefore, 
at  once  to  modify  its  application  as  circumstances  may  require ;  and 
as  soon  as  the  heel  detects  the  slightest  change  in  the  position  of 
the  bone,  he  can  immediately  direct  the  humerus  towards  the  glenoid 
cavity. 

^  By  Manual  Extension. — The  patient  being  placed  in  a  chair,  the 
first  object  is,  to  fix  the  scapula  so  as  to  afford  the  necessary  counter- 
extension.  This  may  be  done  by  applying  the  double  of  a  sheet 
under  the  axilla,  carrying  it  over  the  opposite  shoulder,  and  fixing  it 
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to  some  post  or  resisting  object  on  the  opposite  side  of  the  patient  to 
that  on  which  the  injury  is  situated.  If  the  sheet  be  not  very  much 
pressed  up  to  the  axilla,  and  its  extremities  be  raised  so  as  to  be 
on  a  level  with  the  opposite  shoulder,  it  will  fix  only  the  body  and 
under  angle  of  the  scapula,  and  leave  the  parts  near  the  glenoid 
cavity  to  be  drawn  from  the  chest  by  the  extending  force  applied  to 
the  arm.  The  more  elegant  method  of  affording  counter-extension  is 
by  a  well-padded  ring  of  leather,  having  attached  to  it  two  belts,  by 
which  it  may  be  fastened  to  a  post  or  any  resisting  object ;  and  the 
trunk  and  scapula  being  thus  fixed,  the  necessary  counter-extension 
is  obtained.  The  next  object  is  to  employ  extension  ;  and,  for  this 
purpose,  a  few  turns  of  a  wetted  roller  should  be  applied  to  the  arm 
above  the  elbow,  and  a  band  of  worsted,  or  a  piece  of  linen,  fastened 
upon  it  by  the  clove-hitch  knot  ;  for  this  knot,  while  tight  enough  to 
prevent  slipping,  cannot  become  so  tight  as  to  produce  dangerous 
compression.  The  arm  should  be  elevated  to  the  horizontal  position, 
to  relax  the  deltoid  and  supra-spinatus  muscles ;  and  extension  should 
be  afforded  by  assistants  drawing  the  ends  of  the  worsted,  or  towel, 
or  linen,  gradually,  slowly,  and  steadily  ;  and  after  the  extension  has 
been  kept  up  for  several  minutes,  and  while  it  is  still  so,  the  surgeon, 
placing  his  foot  upon  the  chair  in  which  the  patient  sits,  should  put 
his  knee  into  the  axilla,  and  with  one  hand  press  the  acromion  down- 
wards and  inwards,  and  with  the  other  slightly  press  down  the  elbow, 
pushing  the  head  of  the  bone  upwards  by  means  of  the  knee,  which 
can  be  done  by  raising  the  foot  so  as  to  rest  it  on  the  toes.  During 
the  whole  time  the  surgeon,  before  the  introduction  of  chloroform, 
used  to  divert  the  patient's  attention  by  engaging  him  in  conversa- 
tion ;  but  with  such  an  invaluable  auxiliary,  that  practice  is  no  longer 
needful. 

By  means  of  Pulleys. — If  it  be  probable,  from  the  muscular  strength 
of  the  patient,  or  from  the  time  that  has  elapsed  since  the  occurrence 
of  the  dislocation,  that  very  considerable  extension  will  be  required, 
it  is  advisable  to  afford  it  by  means  of  pulleys.  Previously  to  their 
use  the  surgeon  will  diminish  the  degree  of  resistance  to  be  overcome, 
by  'bringing  the  patient  fully  under  the  influence  of  chloroform.  The 
necessary  counter-extension  can  be  very  conveniently  afforded  by  the 
plan  recommended  in  the  description  of  the  former  method  of  red\ic- 
tion.  The  extending  force  may  be  applied  to  the  lower  part  of  the 
arm,  by  placing  round  it  a  few  turns  of  a  wetted  roller,  over  which  a 
belt' of  leather  is  fastened,  with  two  straps  extending  from  it,  at  the 
extremity  of  each  of  which  is  a  ring,  to  which  the  hook  at  one  end  of 
the  pulleys  is  fixed,  while  the  hook  attached  to  the  other  set  of  pul- 
leys is  affixed  to  a  ring  in  some  resisting  object,  care  being  taken  that 
the  ring  is  on  a  level  with  the  line  of  counter-extension.  Extension 
is  then  produced  by  pulling  the  cord  of  the  pulleys.  This  method  is 
useful  for  allowing  the  application  of  considerable  extend, ng  force, 
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which,  however,  might  be  afforded  in  the  ordinary  way,  by  increasing 
the  uumber  of  assistants  ;  but  the  principal  advantage  of  the  pulleys 
is  that  by  them  the  force  can  be  applied  steadily  and  gradually ; 
whereas,  when  extension  has  to  be  long  kept  up  by  the  usual  method, 
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the  assistants  become  wearied,  and  the  extension  is  unequal  and  ac- 
companied with  sudden  jerks.  The  pulleys  so  greatly  increase  the 
force,  that  few  assistants  are  required.  The  proper  method  of  apply- 
ing extension  by  the  pulleys,  is  to  draw  the  cord  slowly  and  steadily, 
until  the  extension  becomes  considerable,  to  keep  up  the  same  degree 
of  extension  for  several  minutes,  and  then  to  increase  it  again  gently. 
When  considerable  extension  has  been  employed,  the  surgeon  should, 
by  placing  his  knee  in  the  axilla,  with  one  hand  on  the  acromion,  and 
the  other  on  the  lower  part  of  the  arm,  endeavour  to  replace  the 
head  of  the  bone  in  the  manner  described  in  the  last  section.  In  this 
method  the  surgeon,  although  sensible  of  the  return  of  the  bone  into 
its  natural  situation,  seldom  finds  it  return  with  a  snap,  as  when  re- 
duction is  accomplished  by  the  other  methods. 

"  There  is  yet  another  mode  of  effecting  the  reduction  of  these 
dislocations,  which  I  will  mention,  in  order  to  render  this  part  of  the 
subject  complete.  It  is  a  mode  which  was  invented  by  Mr.  White,  of 
Manchester,  about  the  middle  of  the  last  century,  and  which  has  been 
revived  latterly  by  M.  Malgaigne  in  France.  It  consists  in  raising 
the  arm  perpendicularly  by  the  side  of  the  head  ;  by  which  means 
the  supra-spinatus  muscle,  which  Sir  Astley  Cooper  has  shown  to  be 
the  principal  antagonist  to  the  reduction,  is  completely  relaxed,  and 
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the  head  of  the  humerus  is  drawn  directly  upwards  into  its  cavity 
Tim  has  sometimes  been  effected  by  means  of  a  set  of  pulleys  affixed 
to  the  ceiling,  by  which  the  arm  is  raised  perpendicularly,  whilst  the 
scapula  is  fixed  by  a  towel  or  girth  properly  applied  to  the  shoulder, 

Fig.  98. 


and  secured  to  the  floor.  But  a  more  simple  method,  and  one  that 
will  answer  every  purpose,  if  the  muscles  are  tolerably  relaxed,  is  that 
which  is  represented  in  the  cut ;  the  surgeon  sitting  behind  the 
patient,  elevating  the  arm  with  one  hand,  and  with  the  other  fixing 
the  scapula,  which  is  also  to  be  further  secured  by  a  round  towel 
passing  from  the  shoulder  to  the  foot  of  the  bed." 


II.   COMPLETE  DISLOCATION  FORWARDS. 

Symptoms.. — In  this  dislocation,  there  is  the  absence  of  the  natural 
roundness  of  the  shoulder,  the  acromion  more  pointed,  and  the  vacuity 
greater  than  in  the  former  dislocation.  There  is  an  unnatural  flatten- 
ing of  the  shoulder  behind,  and  an  unnatural  tumour,  caused  by  the 
head  of  the  bone,  below  and  to  the  sternal  side  of  the  coracoid  pro- 
cess, and  below  the  middle  of  the  clavicle.  The  elbow  is  removed 
from  the  trunk,  and  drawn  a  little  backwards ;  and  the  long  axis  of 
the  humerus,  instead  of  being  parallel  with  the  trunk,  and  directed 
upwards  to  the  glenoid  cavity,  inclines  towards  the  trunk,  and  extends 
upwards  to  a  point  underneath  the  middle  of  the  clavicle.  The  fore- 
arm is  at  a  right  angle  with  the  arm.  The  pain  is  less  than  in  the 
former  dislocation,  but  the  motions  of  the  joint  are  much  more 
restrained  :  for  any  movement  of  the  arm  backwards  is  prevented  by 
the  resistance  of  muscles,  movement  outwards  by  the  clavicle  opposing 
the  head  of  the  bone,  aud  motion  forwards  by  the  head  of  the  bone 
striking  the  coracoid  process. 

With  regard  to  another  symptom,  namely,  whether  the  arm  be 
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shortened  or  lengthened,  surgical  authorities  are  divided.  According 
to  Sir  Astley  Cooper,  the  arm  will  be  somewhat  shortened,  but  he 
does  not,  iu  any  of  the  cases  recorded  in  his  work,  mention  the  state 
of  this  symptom,  although  it  must  no  doubt  have  beeu  from  what  he 
observed  in  those  cases,  that  he  arrived  at  the  above  conclusion.  In 
a  very  interesting  case  recorded  by  Sir  Philip  Crampton, — a  case 
well  worthy  of  attention,  inasmuch  as  it  settles  another  disputed 
point,  which  will  presently  be  mentioned, — the  axis  of  the  head  of 
the  bone  was  nearly  a  quarter  of  an  inch  higher  than  that  of  -  the 
glenoid  cavity  :  the  arm,  therefore,  must  have  been  shorter  than 
natural. 

On  the  other  hand,  Desault  and  Malgaigne  maintained  that  there 
would  be  elongation ;  and  Dupuytren,  although  at  one  time  of  opinion 
that  the  arm  could  be  elongated  only  in  dislocation  downwards,  after- 
wards agreed  with  Desault  and  Malgaigne,  and  stated,  that  after  dis- 
secting the  ligaments  in  a  recent  joint,  and  producing  dislocation,  he 
found  the  arm  had  lengthened  as  much  as  half  an  inch. 

There  is  a  point,  concerning  which,  for  a  considerable  time,  there 
existed  much  difference  of  opinion,  namely,  whether  complete  disloca- 

Fig.  99. 


tton  forwards  be  a  primary  or  consecutive  dislocation,  _  that  is 

IvSertn?0n!  °°?  bG  Sent  °Ut  at  °nCe  ^  violence  from  *e  glenoid 
Zl  V£  S  r  Wl"Ch  **  °CCUPies  iu  this  dislocation;  or 
nlac  mT.1  f  A°™™*»>  ***  Buffer  a  secondary  dis- 

placement upwards,  by  the  muscles  drawing  it  upward,  and  invLds 
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as  far  as  the  clavicle  will  allow.  Some  have  gone  so  far  as  to  say, 
that  the  head  of  the  bone  cannot  get  into  the  position  it  occupies 
in  this  dislocation,  except  by  suffering  a  secondary  displacement, 
after  having  first  been  forced  downwards.  Others,  for  example, 
Desault,  Petit,  Dupuytren  in  France,  and  the  late  Mr.  Hey  and  Pro- 
fessor S.  Cooper  in  this  country,  did  not  deny  the  possibility  of  its 
being  primary,  but  they  believed,  as  will  be  seen  by  a  perusal  of  their 
writings,  that  it  is,  in  fact,  very  seldom  primary,  and  almost  always  con- 
secutive to  dislocation  downwards.  It  is  very  evident  that  Sir  Astley 
Cooper  considered  this  a  primary  dislocation.  The  case  recorded  by 
Sir  Philip  Crampton,  which  will  be  described  in  mentioning  the  state 
of  the  parts,  veiy  clearly  proves  that,  in  some  cases  at  least,  this  dis- 
location is  primary. 

State  of  the  parts. — In  the  third  volume  of  the  "  Dublin  Journal 
of  Medical  Science,"  there  is  a  case  of  undoubted  primary  dislocation 
recorded  by  Sir  Philip  Crampton,which  is  interesting,  not  only  as  setting 
at  rest  the  long-disputed  question  above  mentioned,  but  also  as  being  the 
first  recorded  dissection  of  the  parts  in  an  example  of  recent  disloca- 
tion forwards.  The  head  of  the  humerus  was  lodged  on  the  inner 
side  of  the  neck  of  the  scapula,  to  the  sternal  side  of  the  root  of  the 
coracoid  process,  and  extending  up  nearly  as  far  as  the  notch  in  the 
superior  costa.  The  capsular  ligament  was  perfectly  entire  in  the 
direction  of  the  axilla,  showing  that  the  bone  could  not  have  been 
sent  first  to  the  axilla,  and  afterwards  to  the  situation  here  described. 
The  opening  in  the  capsular  ligament  was  on  its  inner  side,  and  was 
caused  by  its  being  torn  from  the  glenoid  cavity,  the  rent  extending 

from  the  supra-spinatus  muscle 


Fig.  100 


side  of  the  humerus, 
which  had  long  been 


above,  to  the  under  part  of  the 
subscapulaiis  muscle  below.  The 
supi-a-  and  infra-spinati  were 
much  on  the  stretch,  but  not 
lacerated,  and  the  subscapularis 
muscle  was  partly  detached  from 
the  upper  and  the  anterior  parts 
of  the  subscapular  fossa,  and 
pressed  downwards,  so  that  its 
fibres  in  a  curved  manner  em- 
braced the  neck  of  the  bone. 
The  axis  of  the  head  of  the 
bone  was  scarcely  a  quarter  of 
an  inch  above  the  centre  of  the 
glenoid  cavity,  and  the  vessels 
and  nerves  were  on  the  sternal 
Mr.  Key  made  a  dissection  of  a  shoulder 
dislocated  inwards. 


The  glenoid  cavity  was 


completely  filled  up  by  ligamentous  matter,  and  the  head  of  the 
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humerus  was  situated  under  the  clavicle  to  the  sternal  side  of  the  root 
of  the  coraooid  process,  in  contact  with  the  venter  of  the  scapula,  from 
which  the  subscapular  is  muscle  was  at  that  part  torn  off,  and  sepa- 
rated from  the" ribs  by  that  muscle  and  the  serratus  magnus  muscle. 
A  new  socket  aud  complete  capsular  ligament  had  been  formed.  Mr. 
Curling  made  a  dissection  of  a  dislocation  forwards,  and  found  the 
capsular  ligament  completely  torn  away  from  the  neck  of  the 
humerus,  the  infra-spinatus  and  subscapularis  muscles  torn  away  from 
the  tuberosities  of  the  humerus,  and  the  head  of  the  bone  pressed 
against  the  axillary  vessels  and  nerves. 

I  believe  that  in  complete  dislocation  forwards,  the  head  of  the 
bone  will  generally  be  in  the  position  described  above,  with  the  pec- 
toral muscles  before  it,  the  second  and  third  ribs  behind  it,  and  the 
clavicle  above  it. 

Treatment. — The  reduction  is  to  be  effected  by  the  means  recom- 
mended in  describing  the  methods  by  manual  extension,  and  by 
pulleys,  in  the  former  dislocation,  with  the  two  following  pecu- 
liarities : — First,  that  the  extension  should  be  made  downwards  and 
outwards,  in  the  line  of  the  unnatural  direction  of  the  axis  of  the 
humerus,  until  the  head  of  the  bone  be  below  the  coracoid  process ; 
then  the  extension  should  be  continued  with  the  arm  raised  to  the 
horizontal  position.  Second,  that  after  extension  has  been  applied 
for  a  considerable  time,  and  while  it  is  still  being  continued,  the  sur- 
geon should  endeavour  to  replace  the  head  of  the  bone,  by  employing 
the  humerus  as  a  lever,  pressing  the  lower  part  of  it  forwards,  and 
its  head  backwards  in  the  direction  of  the  glenoid  cavity  ;  and  while 
doing  so,  he  should  also  rotate  the  arm.  This  can  be  most  effectually 
done  by  using  the  foi'e-arm  as  a  lever,  having  it  bent  at  a  right  angle 
with  the  arm,  in  order  to  prevent  stretching  of  the  biceps,  which 
would  be  an  obstacle  to  reduction. 

In  attempting  replacement  in  this,  as  in  every  other  dislocation, 
the  extension  and  counter-extension  must  always  be  in  a  line  with 
each  other. 

HI.  PARTIAL  DISLOCATION  FORWARDS. 

The  partial  dislocation  forwards  of  Sir  Astley  Cooper  is  no  doubt 
the  injury  described  by  Boyer  as  dislocation  inwards,  by  Velpeau  as 
subpectoral  dislocation,  and  by  Malgaigne  as  subcoracoid  luxation. 
Although  the  name  given  by  Sir  A.  Cooper  is  retained,  the  disloca- 
tion cannot  be  said  to  be  partial. 

Symptoms. — The  head  of  the  bone  is  drawn  forwards  underneath 
the  coracoid  process,  where  there  is  an  unnatural  tumour,  whilst 
there  is  a  depression  opposite  the  back  part  of  the  shoulder  joint. 
The  posterior  half  of  the  glenoid  cavity  is  perceptible  to  the  fingers, 
whilst  the  long  axis  of  the  humerus  is  in  front  and  in  a  line  with  the 
coracoid  process.    The  elbow  is  slightly  removed  from  the  side,  and 
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is  in  a  line  behind  the  long  axis  of  the  body.  The  arm  can  partially 
perform  such  movements  as  do  not  require  its  elevation,  but  it  can- 
not be  raised. 

State  of  the  parts.— The  head  of  the  bone  is  under  the  coracoid 
process,  and  rests  against  it,  the  edge  of  the  glenoid  cavity,  and  the 
anterior  part  of  the  neck  of  the  scapula,  where,  in  an  unreduced  dis- 
location, a  new  cavity  has 
Fig-  101-  been  found  formed  for  its  re- 

ception. The  last  edition  of 
Sir  Astley  Cooper's  work 
on  "Fractures  and  Dislo- 
cations" contains  the  ac- 
companying delineation  of 
the  state  of  parts  in  an  un- 
reduced dislocation  found 
in  the  dead  body.  It  seems 
possible  for  this  dislocation 
to  occur  without  the  cap- 
sular ligament  being  torn 
through  ;  but  in  dissecting 
an  old  dislocation,  it  was 
found  that  the  ligament 
had  been  ruptured  and  be- 
come attached  to  the  cora- 
coid process.  The  latissimus  dorsi  and  two  teres  muscles  are  put 
upon  the  stretch,  and  the  pectoralis  major,  except  some  of  its  inferior 
fibres,  is  relaxed.  The  spinati  muscles  are  slightly  on  the  stretch, 
and  the  posterior  fibres  of  the  deltoid  are  extended,  while  the  anterior 
are  relaxed. 

Treatment. — Reduction  is  accomplished  in  the  same  manner  as 
in  the  preceding  injury,  namely,  by  counter-extension,  extension, 
and  a  lever-like  motion  of  the  humerus ;  less  force,  however,  is 
required. 

IV.  DISLOCATION  BACKWARDS. 

Dislocation  of  the  head  of  the  humerus  on  the  dorsum  of  the 
scapula  is  so  rare  an  accident,  that  Desault  had  never  seen  an 
instance  of  it ;  Boyer  met  with  it  but  once  in  the  living  body ; 
only  two  cases  occurred  at  Guy's  Hospital  in  thirty-eight  years  j  in 
the  same  number  of  years  Sir  Astley  Cooper  met  with  two  cases,  and 
not  more  than  four  cases  occurred  in  his  practice  during  his  whole 
professional  career  ;  and  Mr.  Lawrence,  in  his  lectures,  delivered  at 
St.  Bartholomew's  Hospital  in  1 830,  states  that  at  that  time  he  had 
never  seen  the  humerus  dislocated  backwards.  Two  cases  are  re- 
ported from  the  Middlesex  Hospital ;  one  from  the  North  London 
Hospital;  Mr.  Toulmin,  of  Hackney,  met  with  a  case;  Mr.  C.  M, 
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Coley,  of  Bridgeworth,  with  two  ;  I  have  met  with  two  examples  ;  and 
there  are  on  record  several  other  cases,  to  the  particulars  of  which  I 
may  have  occasion  to  refer. 

Causes  —  In  one  of  the  cases  seen  by  Sir  Astley  Cooper,  the  injury 
was  produced  by  pushing  a  person  violently  with  the  arm  elevated. 
Of  the  two  cases  which  occurred  at  Middlesex  Hospital,  the  one  was 
caused  by  a  heavy  box  from  the  top  of  a  bedstead  falling  on  the 
baud  of  the  person  while  the  arm  was  elevated ;  the  other,  in  a 
woman  ninety-four  years  of  age,  was  occasioned  by  a  fall  on  the  front 
of  the  shoulder,  in  consequence  of  having  trodden  on  some  orange- 
peel.  Mr.  Toulmin's  case  was  in  an  unusually  muscular  gentleman, 
and  was  caused  by  a  fall  from  his  horse.  Of  the  cases  narrated  by 
Mr.  Coley,  of  Bridgeworth,  one  was  caused  by  the  man  being  pulled 
down  by  a  calf  which  he  was  driving,  a  cord  which  he  held  fast  in  his 
hand  being  tied  to  one  of  the  animal's  legs ;  the  other  by  the 
person  being  dashed  from  his  horse  against  a  tree,  the  shock  being 
received  on  the  front  of  the  shoulder.  In  a  case  of  this  dislocation, 
of  long  standing,  in  which  Mr.  Key  had  an  opportunity  of  making  a 
minute  examination  of  the  state  of  the  parts  after  death,  the  injury 
was  caused  by  spasmodic  contraction  of  the  muscles  during  an 
epileptic  fit.  The  exciting  causes  of  the  other  cases  recorded  are 
not  mentioned. 

Symptoms. — The  injury  is  characterized  by  the  absence  of  the 
natural  roundness  of  the  shoulder,  unnatural  prominence  of  the 
acromion  process,  with  depression  under  it  ;  unnatural  flatness  of 
the  anterior  part  of  the  shoulder,  together  with  a  stretched  appear- 
ance of  the  skin  at  that  part,  and  an  unnatural  tumour  on  the 
dorsum  of  the  scapula  underneath  the  spine,  caused  by  the  head  of 
the  humerus,  which  can  be  very  distinctly  felt.  As  to  the  precise 
direction  of  the  long  axis  of  the  arm  and  the  position  of  the  elbow, 
surgeons  are  at  variance.  In  the  cases  mentioned  by  Mr.  Coley  and 
Mr.  Toulmiu,  the  elbow  was  forward  and  close  to  the  side.  In  one 
of  the  cases  admitted  into  Middlesex  Hospital,  the  arm  was  close  to 
the  side,  and  in  a  line  with  the  long  axis  of  the  body.  In  the  other 
recorded  cases,  the  precise  position  of  the  elbow  is  not  stated.  In 
one  of  the  cases  which  I  had  an  opportunity  of  seeing,  the  elbow 
was  directed  forwards  ;  in  the  other,  it  was  merely  removed  from  the 
side  of  the  body.  The  long  axis  of  the  humerus  is  of  course  directed 
to  the  dorsum  of  the  scapula,  and  the  position  of  the  arm  and  elbow, 
as  might  be  expected,  from  considering  what  muscles  would  thus  be 
put  upon  the  stretch,  is  for  the  long  axis  of  the  arm  to  extend  down- 
wards and  forwards,  with  the  elbow  removed  from  the  side,  and  in  a 
line  before  the  long  axis  of  the  body.  Some  surgical  authorities 
give  this  direction  of  the  long  axis  of  the  arm,  and  this  position  of 
the  elbow,  as  symptoms,  without  stating  whether  they  do  so  from 
reasoning  on  the  unnatural  coudition  of  the  muscles,  or  from  obser- 
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vation.  It  is  not  more  difficult  to  explain  an  occasional  deviation 
from  this  attitude  in  this  dislocation,  than  it  is  to  explain  how  in 
some  very  rare  instances  the  elbow  is  nearly  close  to  the  side  in  dis- 
location downwards,  although  in  by  far  the  greater  number  of  ex- 
amples it  is  removed  from  the  side  to  diminish  the  painful  tension  of 
the  deltoid  muscle. 

Slate  of  the  parts.— -The  head  of  the  bono  lies  on  the  dorsum  of  the 
scapula,  the  capsular  ligament  is  ruptured,  the  muscles  in  front  of  the 
joint  are  stretched,  and  the  infraspinatus  and  terres  minor  are  torn 

up  from  the  scapula,  before 
Fig-  102.  the  head  of  the  bone  can  ar- 

rive at  its  unusual  situation. 
In  the  case  in  which  the  in- 
jury was  caused  by  spasmodic 
contraction  of  the  muscles  in 
an  epileptic  fit,  and  of  which 
a  dissection  was  made  by  Mr. 
Key ;  the  gentleman  lived  for 
seven  years  after  the  accident, 
but  the  dislocation  could  not 
be  kept  reduced,  and  he  never 
resumed  the  use  of  his  arm. 
On  inspection  after  death,  it 
was  found  by  Mr.  Key,  that 
the  explanation  of  the  impos- 
sibility of  keeping  it  reduced, 
was  laceration  of  the  tendon 
of  the  subscapularis  muscle, 
and  its  adhesion  to  the  edge 
of  the  glenoid  cavity  with 
anterior  part  of  the  capsular  ligament 
of  the  subscapularis,  and  the  posterior 
part  was  carried  back  with  the  bone,  which,  instead  of  resting 
far  back  on  the  dorsum  of  the  scapula,  rested  on  the  posterior 
edge  of  the  articular  surface,  and  on  the  inferior  costa  close  to  the 
articulation. 

Treatment. — In  two  of  the  recorded  cases  of  this  injury,  Sir  Astley 
Cooper  accomplished  reduction  by  raising  the  hand  and  arm,  and 
turning  the  hand  backwards  behind  the  head.  In  another  instance, 
this  method  was  tried  without  success,  and  the  bone  was  replaced  by 
extension  of  the  arm,  the  scapula  being  fixed  by  placing  the  heel  in 
the  axilla.  In  another,  reduction  was  effected  by  extension  from  the 
wrist  in  the  direction  of  the  displaced  bono  without  the  heel  in  the 
axilla ;  and  in  the  remaining  cases,  with  the  exception  of  one  which 
remained  unreduced,  the  bone  seems  to  have  been  replaced  by  exten- 


very  imperfect  union.  The 
was  torn  at  the  insertion 
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sion  and  counter-extension,  and  in  some  of  them  with  very  little 
difficulty. 

The  general  principles  already  mentioned  as  applicable  to  reduc- 
tion of  dislocation  downwards,  in  the  description  of  the  methods  by 
manual  extension  and  by  pulleys,  are  applicable  to  this  luxation  ; 
but  the  extension  should  be  made  forwards  and  outwards,  with  the 
arm  raised  to  a  horizontal  position ;  and  while  the  extension  and 
counter-extension  are  being  applied,  the  surgeon  should  endea- 
vour to  direct  the  head  of  the  bone  upwards  and  forwards  by 
employing  the  humerus  as  a  lever,  pressing  the  knee  against  the 
upper  and  back  part  of  the  humerus,  and  drawing  the  elbow  a  little 
backwards. 

V.  PARTIAL  DISLOCATION  UPWARDS. 

This  is  an  accident  so  extremely  rare,  that  it  is  not  mentioned  by 
many  surgical  authorities.  The  possibility  of  its  occurrence  is  proved 
by  a  case  which  came  under  the  observation  of  Mr.  Soden,  jun.,  of 
Bath,  and  also  by  a  preparation,  to  which  reference  will  be  found  in 
another  page.  An  account  of  the  case  referred  to  was  drawn  up  by 
Mr.  Soden,  and  read  before  the  Eoyal  Medical  and  Chirurgical 
Society  of  London,  and  published  in  their  Transactions  for  the  year 
1841.  A  description  of  the  case  will  also  be  found  with  an  engraving 
in  Sir  Astley  Cooper's  work  on  "  Fractures  and  Dislocations,"  edited 
by  Mr.  Bransby  B.  Cooper.  The  following  are  some  of  the  par- 
ticulars : — Joseph  Cooper  died  in  Bath,  in  November,  1839,  in  conse- 
quence of  a  compound  fracture  of  the  skull,  and  his  death  afforded 
an  opportunity  of  examining  an  old  injury  of  the  right  shoulder, 
caused  by  receiving  the  whole  weight  of  his  body  on  his  elbow  in 
falling  backwards.  After  the  subsidence  of  the  inflammatory  symp- 
toms which  supervened,  a  difference  was  perceived  between  the  two 
shoulders.  When  the  man  stood  erect  with  his  arms  dependent,  the 
bone  appeared  to  be  drawn  too  much  up  in  the  glenoid  cavity.  The 
power  of  abduction  was  very  limited,  because  the  humerus  came 
against  the  acromion  process ;  and  when  the  arm  was  moved,  on 
placing  the  hand  on  the  shoulder,  a  sensation  of  crepitus  simulating 
fracture  was  experienced,  which,  however,  was  merely  the  rubbing 
of  the  humerus  on  the  acromion  process.  The  head  of  the  humerus 
appeared  unnaturally  prominent  in  front  ;  the  mau  could  move  his 
ai-m  backwards  and  forwards,  but  was  unable  to  raise  the  smallest 
weight ;  and  any  exertion  or  motion  which  could  excite  the  action  of 
the  biceps,  caused  severe  pain,  and  could  not,  therefore,  be  performed. 
The  capsular  ligament  was  but  slightly  ruptured,  but  the  tendon  of 
the  biceps  was  dislocated  from  its  groove,  and  placed  on  the  lesser 
tubercle  of  the  humerus, — a  position  which  accounted  for  the  pain 
experienced  when  any  force  was  used  which  called  the  biceps  muscles 
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into  action.  The  head  of  the  humerus  was  sent  upwards,  and  where 
it  was  in  contact  with  the  acromion  process,  ulceration  had  commenced 
on  the  head  of  the  humerus.  This  case  shows  how  greatly  the  tendon 
of  the  biceps  contributes  to  the  strength  of  the  joint,  and  how 
useful  it  is  when  in  its  proper  situation,  for  preventing  dislocation 
upwards. 

In  the  museum  of  the  Medico-Chirurgical  Society  of  Aberdeen, 
there  is  a  preparation  of  an  unreduced  partial  dislocation  upwards, 
which  in  all  respects  very  closely  agrees  with  the  description  and 
figure  of  the  above  case.  It  was  taken  from  the  body  of  a  subject 
brought  to  one  of  the  dissecting-rooms  in  Aberdeen. 


DISLOCATION  OF  THE  ELBOW  JOINT. 

This  articulation  is  liable  to  six  dislocations,  of  which  three  include 
both  bones  of  the  fore-arm,  and  three  are  dislocations  of  single 
bones. 

They  are  named  thus — Dislocation  of  both  bones  backwards ;  Dis- 
location of  both  bones  inwards ;  Dislocation  of  both  bones  outwards  ; 
Dislocation  of  the  ulna  backwards  ;  Dislocation  of  the  radius  back- 
wards ;  and,  Dislocation  of  the  radius  forwards. 


I.  DISLOCATION  OP  BOTH  BONES  BACKWARDS. 

This  is  the  most  frequent  of  the  dislocations  at  the  elbow,  and  is 
caused  sometimes  by  a  wrench,  but  more  generally  by  a  fall  on  the 


Fie.  103. 


From  Liston. 


hand,  when  the  fore-arm  is  not  perfectly  extended.  Under  such 
circumstances  the  radius  and  ulna  come  suddenly  to  a  state  of  rest, 
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and  the  humerus  by  the  weight  of  the  body  is  thrown  forwards  on 
them. 

Symptoms. — There  is  an  unnatural  prominence  behind  the  joint, 
caused  by  the  extremities  of  both  bones,  but  more  especially  of  the 
ulna,  and  an  unnatural  hard  swelling  in  front  of  the  elbow  produced 
by  the  extremity  of  the  humerus.  The  anterior  aspect  of  the  fore- 
arm is  preternaturally  shortened.  In  some  cases,  the  fore-arm  is  at 
a  right-angle  with  the  arm,  while  in  others  it  is  midway  between  ex- 
tension and  semiflexion.  The  hand  is  between  pronation  and  supi- 
nation, but  more  inclined  to  the  latter.  The  motions  of  flexion  and 
extension,  as  well  as  those  of  pronation  and  supination,  are  sus- 
pended, or  at  all  events  very  difficult,  limited,  and  painful  ;  but  an 
unnatural  lateral  motion  can  be  produced.  The  accompanying 
figure  from  Liston  represents  an  unrediiced  dislocation  of  seven 
years'  standing,  in  which  case  the  movements  of  the  hand  were  con- 
siderably regained. 

State  of  tJie  parts. — The  coronoid  process  of  the  ulna  occupies  the 
olecranon  fossa,  the  head  of  the  radius  is  lodged  behind  the  external 

Fig.  104. 


From  CoornB. 


condyle,  and  the  lower  end  of  the  humerus  rests  on  the  anterior  sur- 
face of  the  radius  and  ulna.  All  the  four  ligaments  are  ruptured, 
though  some  of  the  fibres  of  the  internal  lateral  are  preserved.  The 
triceps  muscle  is  much  relaxed  from  the  approximation  of  its  points 
of  attachment ;  the  brachialis  anticus  and  the  biceps  are  either  very 
much  put  upon  the  stretch  or  lacerated,  and  the  former  has  been 
found  occasionally  to  tear  away  a  portion  of  its  osseous  attachment  to 
the  coronoid  process.  All  the  muscles  originating  from  either  condyle 
of  the  humerus,  except  the  supinator  radii  b  re  vis,  are  in  a  state  of 
relaxation. 

Treatments -Sir  Astley  Cooper  recommends  the  surgeon,  having 
seated  his  patient  on  a  low  chair,  to  place  his  knee  in  front  of  the 
elbow  joint,  against  the. front  of  the  radius  and  ulna,  and  after  having 
for  some  time  attempted,  by  pressing  backwards  with  his  knee,  to 
dislodge  the  coronoid  process  from  the  olecranon  fossa,  then  forcibly 
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but  slowly  to  attempt  flexion  of  the  fore-arm,  when  reduction  will 
be  soon  accomplished.  The  object  of  pressing  with  the  knee  is,  as 
already  stated,  to  displace  the  coronoid  process  from  the  olecranon 
fossa  ■  and  the  object  of  the  forcible  flexion  is  to  bring  the  bones  for- 
ward to  their  natural  position.  Boyer  effected  reduction  in  another 
manner.  In  accordance  with  his  mode,  an  assistant  is  to  take  hold  of 
the  middle  of  the  humerus,  and  thus  afford  the  necessary  counter- 
extension,  and  another  assistant  to  make  extension  at  the  wrist,  keep- 
ing the  fore-arm  at  a  right  angle  with  the  arm,  while  the  surgeon 
grasps  the  elbow  with  both  hands,  having  his  fingers  in  front  of  the 
humerus,  and  his  thumbs  on  the  olecranon  process,  against  which  he 
directs  pressure  downwards  and  forwards.  According  to  Sir  Astley 
Cooper's  method,  the  surgeon  endeavours  to  displace  the  coronoid 
process  from  the  olecranon  fossa,  by  pressing  the  knee  against  the 
front  of  the  fore-arm  ;  in  Boyer's,  by  pressing  with  the  thumbs  the 
olecranon  process  downwards  and  forwards.  In  the  former  plan  the 
bones  are  brought  forward  by  flexion  of  the  fore-arm  ;  in  the  latter, 
by  an  assistant  pulling  at  the  wrist. 

I  have,  with  great  ease  and  readiness,  effected  reduction  by  em- 
ploying two  assistants, — one  for  fixing  the  humerus,  the  other  for 
effecting  extension,  which  can  be  best  done  by  grasping  the  middle  of 
the  fore-arm  with  both  hands,  and  pulling  forwards — and  while  exten- 
sion and  counter-extension  are  being  used,  by  placing  the  fingers  of 
one  hand  in  front  of  the  fore-arm,  as  near  as  possible  to  the  elbow, 
and  the  other  upon  the  olecranon  process,  and  pulling  forcibly  with 
both  hands,  as  if  the  objeot  were  to  draw  the  heads  of  both  bones 
of  the  fore-arm  away  from  the  humerus.  By  this  means  the  coronoid 
process  is  very  speedily  dislodged  from  the  olecranon  fossa,  and  the 
extension  then  brings  the  bones  forwards  to  their  natural  situation. 
The  advantage  of  'affording  extension,  by  grasping  with  both  hands 
the  middle  of  the  fore-arm  is,  that  the  force  thus  acts  as  much  on  the 
ulna  as  on  the  radius  ;  whereas,  if  extension  be  applied  at  the  wrist, 
the  force  is  in  a  great  measure  lost ;  for  the  ulna,  which  offers  the 
chief  obstacle  to  reduction,  being  small  near  the  wrist,  and  having 
little  connexion  with  that  articulation,  is  acted  upon  only  indirectly 
through  the  medium  of  the  structures  by  which  it  is  connected  with 
the  radius.  According  to  Mr.  Liston,  reduction  is  thus  accomplished  : 

 «  The  arm  and  fore-arm  are  extended,  and  the  limb  is  brought  well 

behind  the  trunk,  so  as  to  relax  the  triceps  ;  the  surgeon  performs 
extension  and  counter- extension,  pulling  the  fore-arm  with  one  hand, 
whilst  he  pushes  with  the  other  placed  on  the  scapula.  If  the  force 
thus  employed  prove  insufficient,  as  it  seldom  will  in  recent  cases,  the 
patient  may  be  placed  on  his  face  on  a  couch,  and  on  the  limb  being 
brought  into  the  favourable  position  already  noticed,  counter-extension 
may  be  made  by  the  heel  planted  against  the  inferior  costa  of  the 
scapula,  whilst  the  wrist  is  pulled  witli  botli  hands." 
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II.  AND  III.  DISLOCATION  INWARDS,  AND  DISLOCATION  OUTWARDS. 

The  radius  and  ulna  may  be  dislocated  laterally,  that  is,  they  may 
be  drawn  to  the  one  side  of  the  humerus  or  the  other  ;  but  these  dis- 
locations are  extremely  rare,  and  never  complete,  on  account  of  the 
great  breadth  of  the  articulating  surfaces.  They  are  readily  detected 
by  the  unnatural  prominence  along  the  plane  of  the  joint,  either  in- 
ternally or  externally,  according  to  the  nature  of  the  dislocation,  and 
by  the  inability  to  flex  the  fore-arm ;  and  they  are  easily  reduced  by 
fixing  the  arm,  pulling  the  fore-arm,  and  pressing  the  bone,  either 
outwards  or  inwards,  as  the  case  may  demand. 

IV.  DISLOCATION  OF  THE  ULNA  BACKWARDS. 

The  distinguishing  marks  of  this  dislocation  are,  the  projection  of 
the  olecranon  process  behind  the  humerus,  the  hand  and  fore-arm 
being  twisted  inwards  to  the  ulnar  aspect  of  the  fore-arm,  and  the 
impossibility  of  bending  the  fore-arm  to  more  than  a  right  angle.  In 
some  instances  it  has  been  found  impossible  to  bend  it  even  to  that 
extent,  and  any  attempts  to  do  so  have  caused  excessive  pain.  In 
one  recorded  dissection  of  this  dislocation,  the"  coronoid  process  was 
lodged  in  the  olecranon  fossa  ;  the  coronary,  oblique,  and  part  of  the 
interosseous  ligaments  were  torn ;  the  triceps  muscle  was  much  re- 
laxed, and  the  brachialis  muscle  stretched  under  the  humerus. 

Treatment. — Press  the  knee  against  the  front  of  the  elbow-joint  ; 
then  with  one  hand  attempt  to  bend  the  fore-arm  over  the  knee, 
drawing  it  at  the  same  time  forwards,  and  with  the  other  hand  the 
olecranon  process  downwards  and  forwards.  In  a  case  occurring  in 
the  practice  of  Mr.  Gossett,  in  which  the  coronoid  process  rested  on 
the  internal  condyle  instead  of  the  olecranon  fossa,  and  the  pain  on 
bending  the  arm  was  insupportable,  owing  it  was  supposed  to  the 
pressure  of  the  coronoid  process  against  the  ulnar  nerve,  reduction 
was  accomplished  by  extension  and  counter-extension  applied  by  two 
persons  pulling  in  opposite  directions,  and  by  the  pressure  of  the 
olecranon  process  downwards  and  outwards,  while  the  fore-arm  was 
suddenly  flexed. 

V.  DISLOCATION  OF  THE  RADIUS  BACKWARDS. 

This  must  be  an  extremely  rare  injury,  since  Boyer  has  met  with 
it  only  twice,  and  Sir  Astley  Cooper  saw  it  only  once  in  the  dead 
subject,  but  never  in  the  living  body.  Mr.  Lawrence  has  seen  the 
accident,  and  Mr.  Bransby  B.  Cooper  gives  a  short  description  of  one 
case  complicated  with  fracture  of  the  ulna,  which  came  under  his 
observation  ;  but  the  most  minute  account  I  have  seen  of  this  disloca- 
tion is  by  Langenbeck,  of  Gbttingen,  who  met  with  two  examples,  the 
one  in  a  man  twenty  years  of  age,  and  the  other  in  a  child  of  five  vears. 
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In  these  cases,  which  are  published  in  the  "Lancet,"  the  hand  was  prone 
and  could  not  be  brought  into  a  state  of  supination  ;  the  fore-arm 
was  moderately  bent,  and  admitted  of  neither 
flexion  nor  extension  j  the  skin  was  lax  along 
the  inner  side  of  the  internal  condyle,  and  the 
head  of  the  radius  could  be  felt  behind  the  ex- 
ternal condyle ;  the  articulating  cavity  of  the 
head  of  the  bone  could  be  felt  in  the  child,  but 
its  circumference  only  in  the  adult.  In  both 
these  cases,  replacement  was  accomplished  by 
applying  counter-extension  to  the  arm,  and 
extension  to  the  fore-arm,  and  pressing  the 
head  of  the  bone  inwards.  Strong  and  long- 
continued  extension  was  necessary  in  the  one 
case,  while  very  moderate  extension  with 
pressure  was  sufficient  in  the  other.  In  this 
injul7>  extension  should  be  made  from  the  hand, 
and  when  it  has  been  employed  for  some  time, 
and  is  still  being  continued,  it  would  be  judi- 
cious, besides  pressing  the  head  of  the  bone  in- 
wards, to  supinate  the  hand  forcibly,  which 
would  assist  the  pressure  in  sending  the  head 
of  the  bone  forwards,  because  in  supination 
while  the  under  extremity  is  sent  outwards,  the  superior  is  directed 
forwards.  In  the  example  which  Sir  Astley  Cooper  met  with  in  the 
dead  subject,  the  account  of  the  state  of  the  parts  on  dissection  is  as 
follows  : — The  head  of  the  radius  was  found  behind  the  external 
condyle,  the  coronary  and  oblique  ligaments  were  torn,  and  the  cap- 
sular ligament — by  which  I  suppose  is  meant  part  of  the  external, 
lateral,  and  anterior  ligaments — had  partly  given  way. 


From  Coopee. 


VI.  DISLOCATION  FORWARDS  OF  THE  RADIUS. 


Boyer  never  met  with  this  dislocation,  and  says,  that  no  authentic 
example  exists  of  the  bone  being  thrown  forwards  ou  the  external 
condyle.  Many  cases,  however,  are  recorded  :  Sir  Astley  Cooper  met 
with  six  exainjfles  ;  Mr.  Bransby  B.  Cooper  with  two  ;  and  instances 
have  occurred  in  the  experience  of  Mr.  Lawrence,  Mr.  Tyrrel,  Mr. 
Gosset,  and  many  other  surgeons.  I  have  met  with  two  examples, 
the  one  in  a  girl  of  eleven,  the  other  in  a  boy  of  about  thirteen 
years  of  age  :  the  symptoms  were  nearly  Che  same  in  both  cases. 
The  fore-arm  was  about  midway  between  complete  extension  and 
semiflexion,  the  hand  slightly  supinated,  making  an  angle  of  about 
forty-five  degrees  with  the  plane  of  complete  supination ;  the  move- 
ments in  the  direction  of  pronation  and  supination,  as  well  as  those 
of  flexion  and  extension,  Avere  extremely  limited  :  and  on  attempting 
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to  bend  the  fore-arm,  I  was  particularly  sensible  of  a  sadden  check 
to  further  flexion  by  an  obstacle  which  left  a  decided  impression 
of  its  being  caused  by  one  bone  striking  against  another.  There 
vras  a  perceptible  alteration  of  the  direction  of  the  long  axis  of 


Fig.  10(5. 


Fig.  107, 
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From  Liston. 


the  radius,  which,  instead  of  leading  up  to  the  under  part  of 
the  external  condyle,  was  directed  in  front  of  it,  where  the  head 
of  the  radius  could  be  distinctly  felt,  forming  an  unnatural  tumour. 
There  was  an  unnatural  depres- 


sion perceptible  below  the  exter- 
nal condyle,  and  in  one  of  the 
cases  the  patient  complained  of 
great  pain  in  the  upper  part  of 
the  interosseous  space,  which  pain 
was  much  aggravated  by  pressure. 
In  each  case,  I  accomplished  re- 
duction by  making  one  assistant 
fix  the  humerus,  and  another 
effect  extension  from  the  hand, 
by  which  means  the  force  acts 
on  the  radius  alone  ;  and  when 
extension  and  counter-extension 


Fig.  108. 
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had  been  employed  for  some  time,  and  were  still  being  used,  with  the 
arm  as  straight  as  it  could  be  made,  I  then  with  the  thumb  of  one 
hand  forcibly  pressed  the  head  of  the  bone  backwards,  making  at  the 
same  time  with  the  other  hand  a  forcible  attempt  at  pronation, 
when  the  head  of  the  bone  was  tilted  back  into  its  proper  situation. 
In  one  of  the  cases,  reduction  was  accomplished  with  great  diffi- 
culty, in  consequence  of  its  having  remained  for  four  days  unre- 
duced, during  which  the  case  was  treated  as  a  sprain  by  a  prac- 
titioner, who  mistook  the  nature  of  the  injury. 

The  head  of  the  bone  rests  above  the  external  condyle,  and  it  is  the 
resistance  offered  by  the  humerus  which  prevents  flexion  of  the  fore- 
arm. The  external  lateral,  and  anterior  ligaments  of  the  elbow  joint 
are  lacerated,  as  are  also  the  coronary,  the  oblique,  and  part  of  the 
interosseous ;  otherwise  the  radius  could  not  get  into  its  unnatural 
situation. 

The  two  dislocations  last  described  are  as  properly  accounted  dis- 
locations of  the  superior  radio-ulnar  articulation,  as  of  the  elbow  joint, 
— both  articulations  being  involved  in  the  injuries. 

DISLOCATIONS  OF  THE  INFERIOE  RADIO-ULNAR  ARTICULATION. 

These  injuries,  which  consist  of  the  displacement  of  the  one  bone 
with  respect  to  the  other  at  the  inferior  radio-ulnar  articulation,  are 
not  to  be  confounded  with  dislocations  of  the  wrist  joint.  The 
writers,  who  have  described  these  rare  accidents,  have  not  all  em- 
ployed the  same  nomenclature,  some  making  the  direction  of  the 
radius,  others  that  of  the  ulna,  the  basis  of  arrangement.  There  are 
only  two  of  these  dislocations.  They  are  described  by  some  authors 
as  dislocation  forwards  and  dislocation  backwards  of  the  radius  ;  by 
others,  as  dislocation  backwards  and  dislocation  forwards  of  the  ulna. 
As  the  two  bones  are  driven  in  opposite  directions,  it  follows,  that 
the  dislocation  forwards  of  the  radius  of  some  authors  is  the  disloca- 
tion backwards  of  the  ulna  of  others,  and  that  dislocation  backwards 
of  the  radius  of  some  is  the  dislocation  forwards  of  the  radius  of  others. 
In  the  following  description  the  direction  of  the  radius  is  made  the 
basis  of  arrangement. 

These  dislocations  are  generally  produced  by  the  hand  being  carried 
too  far  round  in  the  directions  of  pronation  and  supination  ;  and  of 
the  two,  dislocation  forwards  is  the  more  frequent,  partly,  because 
the  motion  of  pronation  is  more  extensive  than  that  of  supination, 
and  partly,  because  violent  and  immoderate  force,  which  is  often 
required  in  efforts  accompanied  with  pronation,  can  seldom  be  neces- 
sary in  any  offices  which  the  hand  has  to  perform  in  a  state  of  supi- 
nation. Desault  records  the  case  of  a  laundress,  who,  by  a  violent 
pronation  of  her  hand  in  wringing  a  wet  sheet,  produced  dislocation 
forwards  of  the  radius.  The  dislocation  backwards  of  the  radius  has 
not  in  evei-y  case  been  caused  by  supination.    Dupuytren  mentions 
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the  occurrence  of  an  example  in  one  of  the  gendarmerie,  where  the 
injury  was  occasioned  by  his  horse  falling  and  his  fore-arm  being 
crushed  between  the  horse's  head  and  the  ground.  The  dislocation 
forwards  seldom  occurs  ;  and  the  dislocation  backwards  is  so  extremely 
rare,  that  in  a  long  experience  Desault  never  met  with  it  in  the  living 
body,  and  only  once  in  the  dead  subject  j  Dupuytren  saw  but  two 
cases  j  Boyer  but  one ;  and  Sir  Astley  Cooper  has  not  recorded^ 
single  example. 

In  dislocation  forwards,  the  fore-arm  is  bent,  the  hand  being  carried 
beyond  the  natural  extent  of  pronation  ;  there  is  an  unnatural  pro- 
minence at  the  posterior  and  inner  part  of  the  wrist,  caused  by  the 
ulna ;  and  the  motions  of  pronation  and  supination  are  suspended. 
Replacement  is  easily  accomplished  in  the  following  manner  : — The 
arm  is  fixed  by  an  assistant,  and  the  surgeon,  with  the  fingers  and 
thumb  of  one  hand,  separates  the  bones  from  each  other,  pressing  the 
one  backwards  and  the  other  forwards,  and  with  the  other  hand,  he 
at  the  same  time  forcibly  turns  the  hand  into  a  state  of  supination ; 
by  which  movement  the  radius  is  sent  back  to  its  proper  position. 
The  injury  is  caused  by  violent  pronation  :  it  is  reduced  by  forcible 
supination. 

In  dislocation  backwards  the  hand  is  carried  beyond  the  natural 
extent  of  supination  ;  the  motions  of  pronation  and  supination  are 
suspended  ;  the  natural  prominence  formed  by  the  ulna  at  the  back 
of  the  wrist  disappears  ;  and  an  unnatural  projection  in  front  of  the 
wrist  is  caused  by  the  under  part  of  the  ulna.  In  the  example  of  the 
officer,  whose  case  is  recorded  by  Dupuytren,  and  where  violent  supi- 
nation was  not  the  cause  of  the  injury,  the  hand  was  not  supinated, 
but  midway  between  pronation  and  supination.  The  direction  of 
the  ulna  was  too  far  forward,  the  lower  extremity  coming  in  front  of 
the  radius ;  there  was  an  unnatural  depression  at  the  back,  and  an 
unusual  prominence  in  front  of  the  wrist.  Replacement  may  be 
accomplished  by  fixing  the  arm,  and  with  one  hand  separating  the 
bones  from  each  other,  pressing  the  one  backwards  and  the  other  for- 
wards, and  with  the  other  hand  forcibly  producing  pronation ;  by 
which  means  the  hand,  and  with  it  the  radius,  is  carried  forward. 
The  dislocation  may  be  caused  by  supination  being  carried  to  too 
great  an  extent,  and  it  may  be  reduced  by  forcible  pronation. 

Violent  pronation  may  cause  dislocation  backward  of  the  upper, 
and  forward  of  the  under  extremity  of  the  radius  \  and  forcible  supi- 
nation is  a  principal  means  of  reducing  these  dislocations. 

Supination  carried  beyond  the  proper  extent  may  induce  disloca- 
tion forward  of  the  upper,  and  backward  of  the  under,  extremity  of 
the  radius  ;  and  forcible  pronation  is  of  the  greatest  consequence  in 
reducing  these  dislocations. 
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DISLOCATION  OF  THE  RADIO-CARPAL  ARTICULATION,  OR  WRIST  JOINT. 

This  articulation  is  liable  to  five  dislocations.  Both  bones  of  the 
fore-arm  may  be  thrown  forwards,  backwards,  inwards,  or  outwards, 
and  the  radius  alone  may  be  driven  forward  on  the  front  of  the 
carpus.  The  dislocations  forwards  and  backwards  are  exceedingly 
rare,  especially  the  former.  The  celebrated  Dupuytren  went  even  so 
far  as  to  say,  "  that  there  was  not  a  single  unequivocal  instance  on 
record  of  a  dislocation  of  the  radio-carpal  articulation,  and  that  lie 
invariably  found  these  pretended  accidents  always  turned  out  to  be 
fractures  of  the  radius  near  the  articulation."  It  is  now,  however, 
quite  certain  that  these  dislocations,  though  rare,  do  occasionally 
take  place. 

1.  DISLOCATION  FORWARDS. 

The  dislocation  forwards  is  produced  by  a  fall  on  the  palm  of  the 
hand  during  extension,  and  may  be  detected  by  a  swelling  on  the  fore 
part  of  the  wrist,  produced  by  the  radius  and  ulna,  and  another  on 
the  back  part,  caused  by  the  carpus ;  by  an  unnatural  depression 
above  the  last-mentioned  SAvelling  ;  by  the  styloid  processes  of  the 
radius  and  ulna  not  presenting  their  natui'al  relation  to  the  carpus, 
and  by  the  hand  being  extended  and  fixed. 

2.  DISLOCATION  BACKWARDS. 

The  dislocation  backwards  usually  occurs  from  a  fall  on  the  back 
of  the  hand,  while  the  hand  is  fixed.  It  is  characterized  by  two  un- 
natural swellings, — one  on  the  back  of  the  wrist,  caused  by  the  radius 
and  ulna,  the  other  in  front,  caused  by  the  carpus ;  and  by  the  hand 
being  violently  bent  and  fixed. 

These  dislocations  may  be  distinguished  from  sprains  by  the  exis- 
tence of  two  swellings ;  whereas  in  sprains  there  is  only  one  ;  and 
that  does  not  appear  immediately,  but,  when  it  does,  gradually  in- 
creases. For  distinguishing  between  dislocation  of  the  wrist  and 
fracture  of  the  radius  near  the  wrist,  when  the  inflammatory  swelling 
renders  it  difficult  to  detect  the  real  nature  of  the  case,  it  is  of  im- 
portance to  take  hold  of  the  hand,  and  move  it,  observing  at  the  same 
time  whether  or  not  the  styloid  processes  of  the  radius  and  ulna  be 
movable.  If  the  injury  be  a  fracture,  they  will  change  their  position  ; 
but  if  it  be  a  dislocation,  they  will  remain  fixed. 

3  and  4.  lateral  dislocations. 

The  lateral  dislocations  are  never  complete,  on  account  of  the 
breadth  of  the  articulating  surfaces  ;  in  consequence  of  which  some 
part  of  the  under  portion  of  the  articulation  still  rests  against  some 
part  of  the  upper.  A  projection  of  the  carpus  on  the  one  side  of  the 
wrist,  and  of  the  radius  or  ulna  on  the  other,  with  a  fixed  condition 
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of  tho  hand,  are  symptoms  sufficiently  diagnostic  to  make  these  in- 
juries easy  of  detection.  The  deformity  of  parts  is  so  distinct,  that 
there  can  be  no  difficulty  in  recognising  these  accidents,  and  their  re- 
placement is  equally  easy  by  the  following  means: — 

While  the  fore-arm  is  held  hrmly  by  an  assistant,  so  as  to  afford 
the  necessary  counter-extension,  and  another  assistant  makes  exten- 
sion from  the  hand,  the  surgeon  should  press  the  displaced  bones 
towards  their  proper  situation.  When  extension  and  counter-exten- 
sion have  been  used  to  a  sufficient  degree  to  prevent  the  bones  from 
pressing  against  each  other,  the  contraction  of  the  muscles  will  power- 
fully aid  in  accomplishing  reduction.  After  reduction,  antiphlogistic 
remedies,  of  rather  a  smart  character,  are  frequently  necessary  to 
subdue  the  very  considerable  tumefaction  and  inflammation  which 
sometimes  result  from  the  injury  to  the  soft  parts  ;  and  recourse  must 
be  had  to  the  cautious  use  of  a  splint,  to  prevent  any  motion  of  the 
hand  which  would  be  apt  to  cause  a  recurrence  of  the  dislocation,  and 
hinder  the  union  of  the  ligaments  j  but  care  must  be  taken  so  to  apply 
it,  as  not  to  produce  any  pressure,  which  would  aggravate  the  local 
inflammation,  if  it  should  supervene. 

5.  DISLOCATION  FORWARDS  OF  THE  RADIUS  ALONE,  ON  THE  FORE 
PART  OF  THE  CARPUS. 

This  is  quite  a  different  dislocation  from  that  of  the  radius  forwards 
at  the  inferior  radio-ulnar  articulation.  In  this  dislocation  the  sty- 
loid process  is  no  longer  in  a  line  with  the  radial  side  of  the  carpus  ; 
the  under  extremity  of  the  radius  forms  a  protuberance  on  the  front 
of  the  carpus;  the  hand  is  fixed,  and  its  outer  border  is  twisted 
backwards,  and  its  inner  forwards.  These  symptoms  are  sufficiently 
diagnostic  of  the  nature  of  this  injury,  the  reduction  and  after-treat- 
ment of  which  are  the  same  as  when  both  bones  are  displaced. 

DISLOCATIONS  OF  THE  THUMB. 

The  first  metacarpal  bone  of  some  anatomists,  the  first  phalanx  of 
the  thumb  of  others,  is  capable  of  being  dislocated  in  four  directions, 
namely,  inwards,  outwards,  forwards,  or  backwards  j  but,  in  general,' 
it  is  dislocated  only  forwards  or  backwards.  Mr.  Lawrence  is  of 
opinion  that  a  dislocation  backwards  is  the  only  dislocation  of  this 
bone  that  can  take  place.  In  many  cases  seen  by  Sir  A.  Cooper,  the 
metacarpal  bone  was  thrown  inwards,  between  the  os  trapezium  and 
the  metacarpal  bone  of  the  fore-finger,  so  as  to  form  a  protuberance 
towards  the  palm  of  the  hand.  The  thumb  was  bent  backwards  and 
did  not  admit  of  being  brought  towards  the  little  finger.  The  un- 
natural protuberance  formed  by  the  articular  end  of  the  bone  is  so 
very  conspicuous,  that  the  nature  of  the  accident  is  immediately 
recognised.    Much  paiu  and  swelling  are  produced  by  the  accident 
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For  facilitating  reduction,  Sir  A.  Cooper  advises  extension  to  be  made 
with  the  thumb  inclined  towards  the  palm,  in  order  to  relax  and 
diminish  the  resistance  offered  by  the  flexor  muscles.  After  steady- 
extension  for  a  considerable  time,  the  bone  should  be  forced  into  its 
place  by  making  pressure  with  the  fingers  on  the  head  of  the  bone. 
When  reduction  is  impracticable,  Sir  Astley  deems  it  preferable  to 
leave  the  case  to  the  degree  of  recovery  which  nature  will  in  time 
produce,  rather  than  run  any  risk  of  injuring  the  nerves  and  blood- 
vessels, by  dividing  the  muscles  or  ligaments. 

Dislocation  of  the  jvrst  Phalanx. — A  more  frequent,  and  at  the 
same  time  more  troublesome  dislocation,  because  of  the  difficulty  of 
its  reduction,  is  the  dislocation  of  the  first  phalanx  from  the  meta- 
carpal bone.  The  deformity  of  the  parts  reveals  the  nature  of  the 
injury.  The  extremity  of  the  first  phalanx  forms  a  prominence  on 
the  back  of  the  head  of  the  metacarpal  bone,  and  the  lower  part  of 
the  metacarpal  bone  is  equally  perceptible  on  the  palmar  side.  In  re- 
ducing it,  which  it  is  comparatively  easy  to  accomplish  in  the  recent 
state,  the  thumb  should  be  inclined  towards  the  palm ;  and  during 
straight  extension  of  the  thumb,  pressure  should  be  made  with  the  finger 
on  the  head  of  the  extremity  of  the  first  phalanx.  But  after  a  little 
time  has  elapsed,  there  is  often  very  great  difficulty  in  effecting  re- 
duction— so  much  so,  that  Sir  A.  Cooper  considered  dislocations 
of  the  thumb  as  the  most  difficult  to  reduce.    "  In  order  to  relax  the 

parts  as  much  as  possible,  the 
Tig.  109.  hand  should  be  soaked  for  a  con- 

siderable time  in  warm  water  ; 
a  piece  of  wetted  wash-leather  is 
to  be  as  closely  wrapped  round 
the  first  phalanx  as  possible ;  a 
tape,  about  two  yards  in  length, 
should  be  fastened  on  the  leather 
with  a  knot  that  will  not  slip, 
such  as  the  sailors  call  the  clove 
hitch.  An  assistant  should  now 
family  press  on.  the  metacarpal 
bone,  by  putting  his  middle  ana 
first  fingers  between  the  fore- 
finger and  thumb  of  the  patient, 
and  thus  make  a  counter-extension,  whilst  the  surgeon,  assisted  by 
others,  draws  the  first  phalanx  from  the  metacarpal  bone,  inclining  it 
at  the  same  time  a  little  towards  the  palm  of  the  hand.  If  the  efforts 
made  in  this  way,  after  having  been  continued  ten  or  fifteen  minutes, 
should  not  succeed,  then  it  will  be  necessary  to  adopt  another  plan 
which  is  this— in  addition  to  the  apparatus  already  employed,  let  a 
strong  worsted  tape  be  carried  between  the  metacarpal  bone  and  fore- 
finger, bend  the  fore-arm  round  a  bed-post,  and  let  the  tape  be  firmly 
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tied  to  it,  so  as  to  prevent  the  band  yielding  when  extension  is  made. 
To  the  tape  surrounding  the  first  phalanx  a  pulley  is  to  be  applied, 
and  extension  made,  which  will  generally  succeed." 

The  proposal  has  been  suggested  of  dividing  one  of  the  lateral  liga- 
ments with  a  couching  needle,  or  a  very  small  knife,  when  reduction 
is  impossible  by  ordinary  means.  The  best  authorities,  m  general, 
unite  in  condemning  this  practice  on  account  of  the  frequency  with 
which  tetanus  is  induced  by  injuries  of  tendons  and  ligaments  connected 
with  the  thumb.  Mr.  Syme,  however,  says  :— "In  cases  where  the 
difficulty  proves  insuperable,  one  of  the  lateral  ligaments  may  be  cut, 
which  would  certainly  be  better  than  leaving  the  bone  unreduced,  as 
has  sometimes  been  the  case." 

Sometimes  the  dislocation  takes  place  in  the  other  direction,  the 
metacarpal  bone  being  forced  behind  the  extremity  of  the  first  pha- 
lanx.   Here  there  is  less  difficulty  in  accomplishing  reduction. 

The  phalanges  of  the  fingers  are  sometimes  dislocated  backwards. 
The  accident  cannot  be  mistaken,  and  reduction  by  means  of  exten- 
sion is  accompbsked  with  facility. 

DISLOCATIONS  OF  THE  HIP  JOINT. 

It  will  facilitate  the  description  of  the  various  dislocations  of  the 
hip  joint  to  arrange  them  in  two  grand  classes,  the  regular,  and  the 
anomalous.  Of  the  former  class  there  are  four  different  kinds,  and 
the  same  number  of  the  latter  class  have  been  recorded. 

REGULAR  DISLOCATIONS  OF  THE  HIP  JOINT. 

The  head  of  the  thigh-bone  may  be  thrown  from  the  acetabulum 
in  the  four  following  directions,  constituting  the  four  regular  dislo- 
cations : — 

1.  Upwards,  upon  the  dorsum  of  the  ilium.  2.  Backwards,  into 
the  ischiatic  notch.  3.  Downwards  and  forwards,  into  the  foramen 
ovale.    4.  Forwards,  upon  the  pubes. 

With  regard  to  the  proportionate  frequency  of  these  several  dis- 
locations, Sir  Astley  Cooper  says,  that  in  twenty  cases,  you  may  have 
twelve  of  the  first  kind,  five  of  the  second,  two  of  the  third,  and  one 
of  the  fourth. 

I.  DISLOCATION  UPWARDS,  ON  THE  DORSUM  OF  THE  ILIUM. 

Symptoms. — When  the  bone  has  been  displaced  in  this  direction, 
the  dislocated  limb  is  more  or  less  shortened.  This  symptom  appears 
immediately,  but,  after  the  muscles  have  had  time  to  contract,  it 
increases  so  much,  that  the  point  of  the  great  toe  of  the  affected  side 
does  not  extend  beyond  the  tarsus  of  the  other  foot.  The  shortening 
will  be  best  seen  by  supporting  the  patient  in  the  erect  posture,  and 
comparing  the  position  of  the  toes,  or  of  the  inner  ankles.  The 
thigh,  leg,  and  foot  are  all  inverted,  so  that  the  great  toe  of  the  dislo- 
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cated  extremity  rests  on  the  tarsus  of  the  opposite  foot.  The  knee  is 
very  slightly  bent,  and  a  little  in  advance  of  the  under  part  of  the 

other  thigh.    The  limb  is  per- 
Flg-  110-  fectly  immovable  to  the  volun- 

tary efforts  of  the  patient,  nor 
can  it  be  moved  by  the  surgeon 
in  the  direction  of  abduction  or 
of  extension ;  and  if  it  can  be 
slightly  moved  in  the  direction 
of  adduction  or  of  flexion,  such 
movements  are  attended  with 
great  pain.     There  is  an  un- 
natural  swelling  of  the  hip, 
caused  by  the  upper  part  of  the 
femur,  and  the  bulging  out  of 
the   glutei   muscles.      If  the 
patient  be  thin,  and  the  bone 
be  not  concealed  by  extravasa- 
tion of  blood  and  the  general 
tumefaction  of  the  hip,  which 
may  soon  follow  such  an  injury, 
the  head  of  the  femur  may  be 
distinguished  on  the  os  innomi- 
natum,  with  its  ball  directed 
backwards,  and  its  trochanter 
major  forwards,  and  much  nearer 
than  natural  to  the  anterior 
superior  spinous  process  of  the 
ilium.     Another  symptom  is, 
the  absence  of  the  natural  pro- 
jection of  the  trochanter  major. 
The  distinctive  marks  of  this 
injury  are  so  unequivocal  that 
an  attentive  obseiwer  can  be  at 
no  loss  to  recognise  it.    They  may  be  stated  briefly  to  be, — Shorten- 
ing of  the  extremity ;  inversion  ;  the  knee  siightly  bent,  and  a  little 
in  advance  ;  the  limb  immovable  to  the  voluntary  efforts  of  the 
patient,  and  to  the  surgeon  in  the  direction  of  extension  or  abduction ; 
absence  of  the  natural  projection  of  the  trochanter ;  an  unnatural 
swelling  of  the  hip ;  and  the  trochanter  major  raised  upwards  and 
forwards,  so  as  to  be  too  near  to  the  anterior  superior  spinous  process 
of  the  ilium. 

State  of  the  parts. — The  capsular,  accessory,  and  round  ligaments 
must  be  ruptured,  and  the  muscles  torn  up  from  the  dorsum  ilii 
before  the  bone  can  occupy  its  unnatural  situation.     The  upper 
extremity  of  the  femur  rests  on  the  dorsum  ilii,  the  ball  being  directed 
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backwards  and  the  trochanter  forwards.  Jt  has  often  been  a  subject 
of  inquiry,  why  the  ball  is  always  directed  backwards,  and  the  tro- 
chanter forwards,  and  why  it  is  not  thrown  into  the  attitude  in  which 
the  principal  muscles  of  the  limb  would  place  it.  In  France,  the 
explanation  proposed  by  Boyer  is  considered  satisfactory.  He  ascribes 
it  to  the  strong  anterior  portion  of  capsular  ligament,  which  proceeds 
from  the  upper  and  anterior  part  of  the  acetabulum  to  the  anterior 
intertrochanteric  line.  When  the  bone  is  driven  upwards,  these 
fibres  draw  the  trochanter  towards  the  acetabulum,  and  prevent  the 
bone  from  being  twisted  outwards,  as  the  rotators  would  direct  it. 

Treatment. — It  is  not  advisable  to  attempt  reduction,  without 
having  previously  weakened  the  muscular  power.  The  means  formerly 
employed  for  that  purpose  consisted  of  copious  bleeding,  followed  by 
a  dose  of  antimony,  or  small  closes  of  half  a  grain  every  ten  minutes 
until  nausea  was  produced.  Or, 

when  it  could  conveniently  be  Fig.  111. 

done,  the  patient  was  first  bled, 

then  placed  in  a  warm  bath,  and 

afterwards  got  doses  of  antimony 

until  nausea  came  on,  when  the 

muscles  were  less  able  to  resist 

reduction.    The  patient  was,  in 

all  probability,  much  less  injured 

by  these  debilitating  remedies, 

than  by  the  much  greater  exten- 
sion which  would  otherwise  have 

been  necessary.    Instead  of  any 

of  the  above-mentioned  proceed- 
ings, the  auxiliary  now  employed 
is  chloroform,  which  not  only  has 
the  advantage  of  being  more 
powerful,  but  also  of  preventing 
pain,  and  has,  besides,  no  perma- 
nently weakening  effect  on  the 
system.  An  assistant  being  in 
readiness  with  a  set  of  pulleys, 
the  patient  should  be  placed  on 
his  back  or  opposite  side  on  a 
table  of  convenient  height,  par- 
ticular care  being  taken  that  he 
be  in  such  a  position  as  to  have 
the  long  axis  of  the  thigh-bone  in 
a  straight  line  between  two  rin<*s 

objects  in  opposite  sides  of  the  room.  To  afford  the  necessary  counted 
extensmnto  the  pelvia,  a  strong  well-padded  leather  bolt  or  "h"h 
should  be  passed  round  the  limb,  so  as  to  press  on  the  side  0? "he 
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or  staples  fixed  in  some  resisting 
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perineum  (to  prevent  the  chafing  of  which  the  padding  is  necessary), 
having  its  extremities  directed  outwards  and  upwards,  so  as  to  he  in 
a  line  with  the  long  axis  of  the  thigh-bone,  and  fixed  to  one  of  the 
staples  or  rings  before  mentioned.    For  affording  the  necessary  exten- 
sion, a  few  tui'ns  of  a  wetted  linen  roller  should  be  tightly  applied  to 
the  thigh,  above  the  knee,  over  which  should  be  very  firmly  buckled 
a  leather  belt  furnished  with  two  straps  at  right  angles  to  itself,  each 
having  a  ring  at  its  extremity.    The  one  set  of  pulleys  should  be 
fixed  to  the  rings,  and  the  thigh  being  directed  a  little  forwards  across 
the  under  third  of  the  opposite  thigh,  and  the  leg  of  the  affected  side 
bent  nearly  to  a  right  angle,  the  other  set  of  pulleys  should  be  fixed 
to  the  other  ring  or  staple  in  the  room.    The  direction  of  the  axis  of 
the  thigh  being  carefully  preserved  in  a  straight  line  with  the  extend- 
ing and  counter-extending  forces,  the  extension  is  to  be  applied  by 
the  surgeon  himself,  or  by  an  assistant  under  his  direction,  by  draw- 
ing the  cord  of  the  pulleys.    The  manner  of  doing  this  is,  however, 
of  the  greatest  importance  ;  it  ought  not  to  be  done  suddenly,  or 
violently,  but  slowly,  steadily,  and  gradually;  the  cord  should  be 
drawn  until  considerable  extension  be  produced,  when  the  force 
should  not  be  increased,  but  steadily  kept  up ;  and  when  the  muscles 
have  had  time  to  stretch,  it  should  then  be  increased;  and  after 
another  interval,  during  which  the  same  degree  of  extension  is  pre- 
served, the  force  should  again  be  increased.    When  the  ball  of  the 
femur  is  brought  near  to  the  acetabulum,  it  will  be  necessary  for  the 
surgeon  to  employ  an  assistant  to  keep  up  the  extension ;  while  he 
himself,  taking  hold  of  the  femur,  endeavours  with  one  hand  to  raise 
the  head  of  the  bone  from  the  ilium,  by  pressing  upwards  with  the 
hand  placed  under  the  thigh, — the  object  being  to  diminish  the  re- 
sistance offered  by  the  margin  of  the  acetabulum  to  the  ball  of  the 
bone  gliding  over  it ;  and  with  the  other  hand  he  endeavours  to 
rotate  the  thigh  outwards  for  the  purpose  of  inclining  the  trochanter 
backwards  and  the  ball  of  the  bone  downwards  and  forwards.  The 
advantage  of  attempting  rotation  must  be  evident  from  what  has 
been  stated  regarding  the  position  of  the  bone  in  this  dislocation. 
The  bone  seldom  returns  with  a  snap  when  the  pulleys  are  employed, 
from  the  muscles  being  so  much  worn  out  that  they  are  not  able  to 
exert  that  sudden  and  powerful  contraction  which  commonly  accom- 
panies reduction  of  a  dislocation.    The  surgeon  must,  therefore,  deter- 
mine by  the  absence  of  the  symptoms  of  dislocation  that  the  reduction 
has  been  accomplished. 

The  above  are  the  best  appliances  for  tbc  application  of  the 
extending  and  counter-extending  forces;  but  if  they  cannot  be  ob- 
tained, a  sheet  or  tablecloth,  with  a  quantity  of  tow  or  linen  placed 
so  as  to  diminish  the  danger  of  chafing,  may  be  used  for  the  latter 
purpose,  and  a  skein  of  worsted,  to  which  the  pulleys  may  be  fixed, 
or  the  former. 
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U.  DISLOCATION  BACKWARDS,  INTO  THE  ISCHIAT1C  NOTCH. 

Symptoms.-In  this,  as  in  the  last  dislocation  we >have  shortening 
inversion,  an  advanced  position  of  the  knee,  and  a  fixed  conditxon  of 
the  limb  ;  but  the 
three  first  -  men- 
tioned symptoms 
are  to  a  less  extent 
than  in  the  former 
case.  The  short- 
ening and  inver- 
sion are  such,  that 
the  point  of  the 
great  toe  rests  up- 
on the  ball  of  the 
great  toe  of  the 
opposite  foot,  in- 
stead of  upon  the 

tarsus.    The  knee 

is  less  advanced, 

and  is  slightly- 
bent  ;  and  when 

the    patient  is 

placed  in  the  erect 

attitude,  the  toes 

only   touch  the 

ground.    There  is 

an  imnatural  pro- 
jection on  the  back 

part  of  the  hip  ; 

the  trochanter 

major  is  too  far 

forward  ;  and  the 

natural  projection 

formed   by   it  is 

lost. 

State  of  the  parts. — The  capsular,  accessory,  and  round  ligaments 
are  ruptured,  and  the  head  of  the  femur  rests  on  the  pyriformis 
muscle,  above  the  sacro-sciatic  ligaments  and  at  the  edge  of  the 
notch,  with  its  ball  directed  backwards  and  the  trochanter  forwards. 

Treatment. — Reduction  is  exceedingly  difficult,  but  it  is  to  be 
effected  in  the  same  manner,  as  in  the  former  dislocation,  with  the 
following  peculiarities,  which  require  careful  attention.  The  direc- 
tion of  the  extending  force  should  be  across  the  middle,  instead  of 
across  the  under  third,  of  the  opposite  thigh  ;  and  as  the  extending 
and  counter-extending  forces  must  always  be  in  a  line  with  each 
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Fig.  113. 


be  l'aised  out  of  the  ischiatic 


other,  the  direction  of  the  me- 
chanism for  fixing  the  pelvis, 
although  upwards  and  back- 
wards, should  be  more  directed 
backwards  than  in  the  reduction 
of  the  former  injury.  The  sciatic 
notch,  where  the  ball  of  the 
bone  rests,  is  posterior  to  the 
acetabulum,  and  from  the  oblique 
position  of  the  pelvis  in  the 
human  body,  a  little  higher  up  ; 
and  as  the  object  of  extension 
is  to  draw  the  ball  forwards 
and  a  little  downwards,  the 
reason  of  the  peculiarity  in  the 
direction  of  the  traction  must  be 
obvious.  While  extension  is 
being  made,  which  ought  to 
be  done  with  the  patient 
placed  on  his  opposite  side, 
the  ball  of  the  thigh-bone  should 
and  over  the  edge  of  the  aceta- 
114. 
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buluni.  With  this  view  some  recommend  that  a  round  towel  be 
placed  under  the  upper  part  of  the  thigh  and  over  the  shoulders  of 
an  assistant,  who  at  the  same  time  resting  both  his  hands  on  the 
patient's  pelvis,  obtains  a  great  power  over  the  dislocated  bone. 

As  a  symptom,  the  knee  is  less  advanced  than  in  the  former  dis- 
location ;  but  in  reduction,  it  requires  to  be  raised  further  forward, 
and  crossed  over  the  other  thigh,  higher  up  than  is  necessary,  or 
proper,  in  replacing  the  bone  in  dislocation  upwards. 


III.  DISLOCATION  DOWNWARDS  AND  FORWARDS,  INTO  THE  FORAMEN  OVALE. 

This  dislocation  has  been  known  to  occur  in  consequence  of  a 
fall  from  a  horse,  with  the  thigh 

under  the  body  of  the  animal.  Fig.  US- 

It  has  also  been  sometimes  occa- 
sioned by  the  fall  of  a  heavy 
weight  on  the  thigh,  while  the 
limbs  were  separated.  I  once 
saw  an  instance  of  it  caused 
by  the  person  jumping  in  great 
haste  out  of  bed,  so  that  while 
the  left  foot  reached  the  floor, 
the  right  was  entangled  by  the 
blankets  in  bed,  and  in  conse- 
quence, the  ball  of  the  femur 
was  driven  against  the  anterior 
and  under  aspect  of  the  joint, 
thus  occasioning  a  dislocation 

downwards  and  inwards. 

Symptoms.  —  The    limb  is 

elongated  and  violently  ab- 
ducted, nor  can  it  without  great 

pain  and  difficulty  be  brought 

near  to  the  other  limb.    If  the 

patient  be  raised  to  the  erect 

attitude,  he  leans  to  the  affected 

side  j  or,  if  the  trunk  be  kept 

perfectly  erect,  the  knee  is  very 

much  in  advance ;  the  rationale 

of  which  is,  that  the  psoas  mag- 

nus,  and  iliacus  internus,  are  put 

very  much  on  the  stretch,  and 

the  patient  endeavours  to  di- 
minish the  painful  tension,  by 

^Vl*  tnink1  t0  affGCted   Side>   *•  if  ^at   be  pre- 

vented, by  bnngmg  the  thigh  forward.  The  toes  are  generally  neither 
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inverted  nor  everted  j  the  trochanter  major  is  less  prominent  than 
usual,  and  there  is  an  unnatural  hollow  below  Poupart's  ligament. 

State  of  the  parts.~The  ball  of  the  femur  is  in  front  of  the 
foramen  ovale,  resting  on  the  obturator  externus  muscle;  and 
it  is  important  to  observe,  that  the  ball  is  directed  inwards, 
and  the  trochanter  major  outwards.  There  is  rupture  of  two 
of  the  five  ligaments  of  the  hip  joint,  namely,  the  capsular, 
and  the  round.  On  this  last  point,  however, — the  rupture  of 
the  round  ligament,  a  difference  of  opinion  exists.  Sir  Astley 
Cooper  believed  that  in  every  instance  it  must  be  ruptured,  and 
records  a  dissection  of  a  dislocation  in  which  he  found  it  so,  whereas 
the  celebrated  Delpech,  albhough  he  admits  that  it  is  sometimes 
ruptured,  asserts  that  this  is  not  always  the  case,  and  relates  some 
cases  in  which  he  found  it  unbroken.  Some  found  their  opinion,  that 
the  ligamentum  teres  is  not  necessarily  ruptured,  on  the  fact,  that  in 
the  dead  body,  the  ball  can  be  placed  on  the  front  of  the  foramen 
ovale,  without  rupture  of  the  ligament.  I  have  often  in  the  dead 
body,  after  removing  all  the  muscles,  and  cutting  the  capsular  liga- 
ment, placed  the  ball  of  the  femur  in  this  situation ;  but  it  can  only 
be  done  with  the  trochanter  directed  inwards  and  the  ball  outwards, 
in  short,  by  turning  backwards  the  part  of  the  femur  which  is  naturally 
directed  forwards,  and  leaving  the  part  of  the  ball  to  which  the  round 
ligament  is  attached,  very  near  to  the  margin  of  the  acetabulum.  This, 
however,  is  not  the  position  of  the  femur  in  the  dislocation ;  on  the 
contrary,  the  ball  is  directed  downwards  and  inwards,  and  it  will  be 
found  impossible  in  the  dead  subject,  to  place  it  in  that  position 
without  first  cutting  through  the  round  ligament.  As  has  already 
been  stated,  Sir  Astley  Cooper  is  of  opinion,  that  the  round  ligament 
is  always  ruptured  ;  and  that  the  accident  cannot  occur  to  a  living 
person,  except  when  the  limb  is  in  a  state  of  abduction,  in  which 
position  the  ligamentum  teres  is  upon  the  stretch,  and  therefore,  if  the 
force  applied  go  so  far  as  to  dislocate  the  joint,  the  ligamentum  teres 
must  first  give  way. 

Treatment. — The  ball  of  the  femur  is  too  low  down,  and  too  near 
the  mesial  plane.  It  may  be  reduced  in  one  or  other  of  the  four 
following  ways  : — 

1st.  The  patient-is  laid  on  a  table  on  his  uninjured  side.  The 
pelvis  is  fixed  by  a  belt  placed  round  it,  and  secured  to  the  table. 
Extension  is  made  by  another  belt  placed  under  the  thigh,  the 
edge  of  which  touches  the  perineum,  and  pulleys  are  attached  directly 
above  the  patient.  It  is  necessary  for  the  surgeon  to  press  down  the 
ankle  of  the  affected  side. 

2nd.  Place  the  patient  on  his  back.  Counter-extension  is  made  by 
a  belt  or  girth,  placed  round  the  pelvis,  the  concavity  of  the  belt 
being  in  contact  with  the  injured  side,  and  secured  to  a  staple  or 
some  resisting  object.    The  extending  force  is  directed  upwards  and 
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outwards.  After  extension  has  been  continued  for  some  time,  the 
surgeon  should  pass  his  hand  behind  the  ankle  of  the  sound  limb,  and 
grasping  the  other  ankle,  should  draw  it  inwards,  towards  or  beyond 
the  mesial  plane  of  the  patient's  body.  While  this  is  being  done,  the 
belt  in  the  perineum  acts  as  a  fulcrum,  the  femur  as  a  lever,  and  the 
hand  as  the  power  ;  and  by  bringing  the  under  part  of  the  femur 
inwards,  and  a  little  backwards,  the  ball  is  sent  upwards  and  out- 
wards.   This  is  Sir  Astley  Cooper's  method. 


Fig.  116. 


3rd.  Mr.  Hey,  of  Leeds,  reduced  this  dislocation  in  the  following 
manner :— He  desired  the  patient  to  sit  upon  the  front  of  the  bed* 
astride  of  the  bed-post,  and  to  grasp  it ;  he  then  fixed  two  towels  to 
the  injured  limb,  and  two  assistants  made  extension.  While  the 
extension  was  continued,  he  crossed  the  injured  thigh  over  the  sound 
one,  and  at  the  same  time  rotated  the  limb. 

4th  Mr.  Hey,  in  another  case,  flexed  the  thigh  to  such  an  extent 
as  to  form  an  acute  angle  with  the  trunk,  and  then  by  a  rotatory 
motion  of  the  thigh  effected  reduction 
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IV.  DISLOCATION  FORWARDS,  UPON  THE  PUBES. 

Symptoms.— The  limb  is  shortened,  usually  to  the  extent  of  an 
inch.  The  knee  and  foot  are  turned  outwards,  and  the  knee  is  drawn 
forwards  and  away  from  the  other.    The  limb  cannot  be  moved  at 

FiS-  1W.  Fig.  118. 


all  by  the  voluntary  efforts  of  the  patient,  and  but  very  slightly  by 
the  surgeon ;  nor  can  it  be  rotated  inwards,  although  it  may  be  pressed 
a  little  forwards  and  backwards.  The  head  of  the  thigh-bone  may  be 
distinctly  felt  in  the  groin,  giving  rise  to  an  unusual  protuberance. 
The  roundness  of  the  hip  is  lost  in  consequence  of  the  trochanter 
major  being  drawn  too  near  the  mesial  line,  and  the  space  between 
the  trochanter  major  and  the  anterior  superior  spinous  process  is 
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diminished.  There  is  frequently  numbness  or  pain,  from  pressure 
on  the  anterior  crural  nerve.  From  these  symptoms,  compared  with 
what  has  been  stated  as  to  the  symptoms  in  fracture  of  the  neck  of 
the  thigh-bone,  the  diagnosis  may  be  easily  made  out. 

State  of  the  parts. — The  ball  of  the  femur  rests  on  the  anterior  part 
of  the  pubes,  with  the  trochanter  directed  backwards.  The  ball  is  on 
the  horizontal  part  of  the  pubes,  superior  to  the  obturator  foramen. 
In  some  cases  it  is  sent  up  so  high  as  to  be  hooked  into  the  pelvis. 
The  capsular  and  round  ligaments  must  be  ruptured,  and  the  acces- 
sory may  be  injured.  In  a  dissection  mentioned  by  Sir  Astley 
Cooper,  the  head  and  neck  of  the  femur  were  driven  under  the  psoas 
magnus  and  iliacus  internus  muscles,  which,  together  with  the  anterior 
crural  nerve,  were  thus  put  much  upon  the  stretch  on  their  way 
downwards.  In  a  practical  point  of  view,  it  is  of  great  importance  to 
remember,  that  the  trochanter  is  directed  backwards,  and  the  ball 
forwards, — this  being  the  very  reverse  of  the  position  of  these  parts  in 
the  dislocations  upwards  and  backwards. 

Treatment. — The  knee  should  be  pressed  a  little  downwards.  The 
counter-extension  should  be  made  over  the  trunk  of  the  patient,  and 
the  extension  in  a  line  with  it,  so  as  to  draw  the  thigh  downwards 
and  backwards.  While  extension  and  counter-extension  are  being 
employed,  a  towel  should  be  placed  under  the  upper  part  of  the  thigh, 
and  an  assistant  should  lift  up  the  head  of  the  bone  over  the  pubes 
and  the  edge  of  the  acetabulum,  the  surgeon  at  the  same  time  en- 
deavouring to  send  the  ball  backwards  by  effecting  rotation  inwards 
of  the  thigh. 

ANOMALOUS  DISLOCATIONS  OP  THE  HIP  JOINT. 

The  following  anomalous  dislocations  are  recorded:  — 

1.  Dislocation  upwards,  with  Fig.  119. 

the  ball  below  the  anterior 
superior  spinous  process  of  the 
ilium,  the  neck  against  the 
ridge  between  the  anterior 
superior  and  anterior  inferior 
spinous  processes,  and  the  tro- 
chanter directed  backwards. 
An  instance  of  this  dislocation 
occurred  in  the  experience  of 
Mr.  Gibson  of  New  Lanark, 
and  was  successfully  treated 
by  him  and  Dr.  Cummins. 

The  symptoms  were  the  fol- 
lowing :— The  limb  was  short- 
ened fully  three  inches,  and 
so  fixed  that  it  could  not  be 
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lengthened  in  any  degree  ;  the  limb  and  toes  were  everted,  rotation 
inwards  was  impossible,  and  any  attempt  to  effect  it  caused  great 
pain ;  adduction  and  abduction  were  exceedingly  painful  and  difficult, 
but  very  limited  flexion  could  be  performed  with  less  pain.  There 
was  a  tumour  under  the  anterior  superior  spinous  process,  obedient 
to  the  motions  communicated  to  the  thigh,  the  trochanter  major  could 
not  be  felt,  and  the  hip  was  flattened.  The  position  of  the  bone  was 
believed  to  be  that  which  is  here  described ;  and,  for  the  accomplish- 
ment of  reduction,  nausea  was  induced  by  means  of  tartar  emetic  ; 
and  then,  while  counter-extension  and  extension  were  being  made 
by  means  of  pulleys,  Mr.  Gibson  raised  the  thigh-bone,  by  means  of 
a  round  towel  placed  under  the  thigh  and  over  his  own  shouldei's,  at 
the  same  time  pressing  the  knee  towards  the  opposite  thigh,  and 
forcibly  rotating  it  inward. 

2.  Dislocation  upwards,  with  the  ball  between  the  anterior  inferior 
spinous  process  and  the  junction  of  the  ilium  and  pubes,  the  tro- 
chanter being  directed  backwards. 

A  case  of  this  description  is 
120-  recorded  by  Mr.  Morgan  in 

Guy's  Hospital  Keports.  The 
following  were  the  symptoms  : 
— Shortening  of  the  limb  to 
the  extent  of  two  inches,  ex- 
treme eversion  of  the  foot,  and 
a  tendency  on  the  part  of  the 
injured  limb,  when  left  to 
itself,  to  cross  the  sound  one, 
the  heel  of  the  former  resting 
the  instep  of  the  latter. 


on 


The  ball  of  the  bone  could 
be  discovered  under  Poupart's 
ligament :  the  trochanter  could 
not  be  felt ;  and  the  limb  could 
be  moved  to  a  certain  extent 
in  any  direction  except  rota- 
tion. 

The  bone  was  believed  to  be 
in  the  position  above  described. 
Mr  Morgan  accomplished  reduction  by  counter-extension  and  exten- 
sion without  pulleys,  employing  at  the  same  time  forcible  rotation 
inwards  of  the  limb.  In  order  to  obtain  a  greater  power  in  effecting 
rotation,  Mr.  Morgan  bent  the  leg  at  a  right  angle  to  the  thigh,  and 
rotated  the  thigh  by  holding  the  knee  with  one  hand,  and  the  foot 

with  the  other.  „  ... 

3.  Dislocation  downwards  on  the  tuberosity  of  the  ischium  with 

eversion  of  the  foot. 


DISLOCATIONS  OF  THE  KNEE  JOINT. 


349 


Mr.  Keate  was  called  to  attend  a  gentleman  who  had  suffered  this 
dislocation  by  his  horse  falling  backwards  upon  him  into  a  narrow 
ditch,  in  which  position  he  remained  for  some  time,  with  his  heels 
directed  upwards  and  the  horse's  back  next  to  his  thigh. 

The  limb  was  elongated  more  than  three  inches  ;  the  leg  was  bent 
on  the  thigh,  and  the  thigh  bent  on  the  pelvis  ;  the  thigh  was  carried 
very  far  away  from  the  other ;  the  knee  and  foot  were  much  everted, 
and  the  trochanter  exceedingly  depressed.  The  ball  of  the  bone  was 
on  a  level  with  the  tuberosity  of  the  ischium,  and  it  was  believed 
that  it  had  been  brought  into'  this  situation  by  the  struggling  to  get 
released  from  under  the  animal,  after  it  had  first  been  dislocated  in  front 
of  the  foramen  ovale.  In  short,  it  was  supposed,  that  it  had  been  first 
sent  in  front  of  the  foramen  ovale,  and  afterwards  from  thence  to  the 
tuberosity  of  the  ischium ;  and,  therefore,  in  accomplishing  reduction,  it 
was  first  brought  from  the  tuberosity  of  the  ischium  to  the  front  of  the 
foramen  ovale,  and  afterwards  from  thence  to  the  acetabulum. 

4th.  Dislocation  of  the  ball  on  the  tuberosity  of  the  ischium,  with 
shoi'tening  of  the  limb,  and  violent  inversion  of  the  foot. 

A  maniac  became  the  subject  of  this  dislocation,  in  consequence  of 
leaping  from  a  window  in  a  third  story.  In  falling,  his  thigh  struck 
against  the  railing,  and  was  violently  driven  upwards.  He  died  in 
about  an  hour,  and  as  he  was  evidently  sinking  from  other  injuries, 
the  dislocation  was  not  reduced.  The  limb  was  shortened  and  in- 
verted ;  the  thigh  was  bent  and  immovable,  crossing  the  pubes  ob- 
liquely to  the  opposite  side.  On  dissection,  the  head  of  the  femur 
was  found  to  be  above  the  quadratus  femoris  muscle,  and  opposite  to 
the  upper  part  of  the  tuberosity  of  the  ischium.  The  ramus  of  the 
ischium  and  the  ilio-pubic  symphysis  were  fractured,  in  consequence 
of  which  the  injury  cannot  strictly  be  considered  a  simple  case  of  a 
new  anomalous  dislocation. 

The  ball  of  the  femur  has  been  found  in  some  other  situations  than 
those  mentioned  above ;  but  so  far  as  my  reading  extends,  in  almost 
all  such  recorded  cases,  other  injuries,  such  as  fractures,  have  accom- 
panied the  displacement,  so  that  these  cases  cannot  properly  be  con- 
sidered as  examples  of  new  dislocations,  but  rather  as  showing  how 
the  combination  of  other  injuries  with  dislocation  may  affect  the 
position  of  the  bone. 

DISLOCATIONS  OF  THE  PATELLA. 

The  patella  is  liable  to  three  dislocations,  two  of  them  common, 
and  the  third,  of  which  there  are  some  varieties,  extremely  rare, 
and  difficult  of  reduction.  The  common  dislocations  are  inwards 
and  outwards,  the  latter  being  much  the  more  frequent.  They  may 
be  complete  or  partial.  In  the  third  dislocation,  the  bone  undergoes 
a  semi-revolution  on  its  long  axis,  so  that  only  one  of  its  edges  is  in 
contact  with  the  femur. 
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Each  lateral  dislocation  may  be  the  consequence  of  direct  violence, 
but  the  dislocation  outwards  is  often  occasioned  by  muscular  contrac- 
tion. See  causes  of  dislocations  in  the  section  on  Dislocations  in 
general. 

Symptoms.  —The  knee  is  immovable  to  both  the  patient  and  the 
surgeon  ;  there  is  an  unnatural  depression  in  front  of  the  joint,  and 
an  unusual  swelling  on  the  inner  or  outer  side  of  the  femur,  according 
to  the  direction  of  the  dislocation. 

Treatment. — Reduction  is  effected  by  raising  the  trunk  to  the  erect 
posture,  elevating  the  leg  so  as  to  relax  the  rectus  and  triceps 
muscles,  and  then  pressing  the  patella  inwards  or  outwards  according 
to  the  nature  of  the  injury.  Dislocation  outwards  has  sometimes  been 
reduced  by  elevating  the  limb  and  producing  forcible  flexion  of  the 
knee  joint. 

The  dislocation  in  which  the  patella  makes  a  semi-revolution  on 
its  own  axis,  so  as  to  have  one  of  its  margins  in  contact  with  the 
femur  and  the  other  with  the  integument,  is  so  very  rare  that,  as  far 
as  I  know,  there  are  only  three  cases  recorded. 

One  case,  that  of  a  private  of  the  2nd  Life  Guards,  was  successfully 
treated  by  Mr.  Mayo  and  Mr.  Broughton.  The  injury  was  caused  by 
a  stroke  on  the  right  knee  from  the  knee  of  another  soldier,  as  the 
two  opposite  lines  rode  through  each  other.  One  edge  of  the  patella 
rested  on  the  outer  surface  of  the  external  condyle,  the  other  was 
directed  outwards,  and  the  fore  part  of  the  patella  was  directed  for- 
wards and  inwards.  Various  methods  were  tried  without  success  to 
effect  reduction,  which  was  at  length  accomplished  by  suddenly 
bending  the  knee  so  as  to  carry  the  heel  back  to  the  hip,  when  the 
patella  returned  to  its  proper  situation. 

In  this  case,  one  edge  of  the  bone  was  in  contact  with  the  outer 
part  of  the  external  condyle  ;  but  in  each  of  the  other  two  cases,  the 
one  edge"  was  in  contact  with  the  trochanter  of  the  femur,  and  the 
other  was  directed  forwards.  Of  these  two  cases,  one  occurred  in  the 
experience  of  Mr.  Welling  of  Hastings,  and  in  that  instance  the  integu- 
ments were  very  much  elevated  in  front  of  the  joint  by  one  edge  of 
the  bone,  the  other  edge  resting  against  the  femur.  Replacement  was 
effected  by  pressing  the  edges  in  opposite  directions  while  the  leg 
was  extended. 

The  other  case  is  published  in  a  German  journal,  "  Rust's 
Magazin,"  and  is  quoted  in  the  "  London  Medical  Gazette."  The 
accident  happened  to  a  young  hussar,  who  was  riding  without  stirrups, 
and  was  occasioned,  as  in  the  case  first  mentioned,  by  the  knee  having 
been  forcibly  struck  by  a  soldier  in  the  opposite  rank.  The  patella 
was  half  turned  on  its  axis,  so  as  to  have  one  edge  directed  back- 
wards and  resting  on  the  outer  edge  of  the  trochlea  of  the  femur, 
while  the  other  edge  projected  directly  forwards  J  the  posterior  sur- 
face was  directed  outwards,  and  the  anterior  inwards. 
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The  surgeon,  finding  it  impossible  by  any  force  to  restore  the 
patella  to  its  proper  situation,  had  recourse  to  the  expedient  of  cutting 
through  the  quadriceps  tendon,  where  it  is  attached  to  the  patella,  but 
not  even  then  could  he  effect  replacement.  Unhappily,  the  incision 
extended  into  the  joint,  and  was  followed  by  suppuration,  in  conse- 
quence of  which  the  patient  died  about  eleven  months  after  the 
accident. 

DISLOCATIONS  OP  THE  TIBIA  FROM  THE  FEMUR. 

The  tibia  may  be  dislocated  in  four  directions,— inwards,  outwards, 
backwards,  or  forwards.  The  last  two  are  complete  ;  the  other  two, 
or  lateral  dislocations,  are  partial. 

THE  LATERAL  DISLOCATIONS. 

The  two  lateral  dislocations  are  easily  distinguished  by  the  appear- 
ance of  the  deformity,  and  the  immovable  condition  of  the  joint. 
They  are  reduced  by  extension  and  counter-extension,  and  by  pressing 
the  tibia  inwards  or  outwards,  according  to  the  direction  of  the  dis- 
location. The  external  condyle  of  the  femur,  in  the  dislocation 
outwards,  rests  on  the  internal  condyle  of  the  tibia  ;  in  the  disloca- 
tion inwards,  the  internal  condyle  of  the  femur  rests  on  the  external 
condyle  of  the  tibia.  In  both  dislocations,  the  tibia  is  a  little 
twisted. 

DISLOCATION  FORWARDS. 

Symptoms. — The  symptoms  of  this  dislocation  are  a  great  swell- 
ing in  the  popliteal  region,  caused  by  the  under  extremity  of  the 
femur,  and  another  in  front  of  the  femur,  caused  by  the  tibia,  patella, 
and  fibula  being  driven  upwards  and  forwards  upon  it ;  a  shortening 
of  the  leg,  to  an  extent  varying  according  to  the  distance  that  the 
tibia  is  sent  up  upon  the  femur  ;  a  very  slight  flexion  of  the  leg  upon 
the  thigh,  so  as  to  form  a  very  obtuse  angle  ;  and  the  extremely  un- 
natural appearance  caused  by  the  deformity.  In  some  cases,  the  pain 
has  been  very  severe  ;  and  from  the  pressure  of  the  femur  against  the 
popliteal  artery,  the  pulsation  of  the  anterior  tibial  artery  has  been 
found  in  some  examples  to  be  interrupted  ;  in  others,  the  condition  of 
the  vessel  has  not  been  observed. 

Reduction. — Reduction  is  easily  accomplished  by  counter-extension 
applied  to  the  thigh,  and  extension  to  the  leg,  in  the  direction  of  the 
long  axis  of  the  displaced  tibia  ;  and  while  these  are  being  employed 
by  assistants,  the  surgeon,  placing  one  hand  on  the  popliteal  space 
against  the  extremity  of  the  femur,  and  the  other  in  front  of  the 
joint  against  the  tibia,  presses  in  opposite  directions  so  as  to  send  the 
femur  upwards  and  forwards,  and  the  tibia  downwards  and  back- 
wards. After  reduction,  the  limb  should  be  laid  straight,  and  pre- 
cautions taken  to  prevent  inflammation.    If,  notwithstanding  these 
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precautions,  inflammation  should  occur,  active  remedies  must  at  once 
be  employed  to  subdue  it. 

DISLOCATION  BACKWARDS. 

Symptoms. — A  shortened  state  of  the  limb,  the  leg  bent  very  much 
forward,  a  swelling  in  the  popliteal  space  caused  by  the  tibia,  another 
in  front  caused  by  the  femur,  and  a  great  depression  below  it,  in 
the  situation  of  the  ligamentum  patellae,  are  the  symptoms  of  this 
dislocation. 

Reduction. — The  method  of  reduction  is  the  same  as  in  the  last 
dislocation,  except  that  the  surgeon  should  press  the  extremity  of  the 
femur  upwards  and  backwards,  and  the  head  of  the  tibia  downwards 
and  forwards,  while  extension  and  counter-extension  are  being 
made. 

DISLOCATIONS  OF  THE  ANKLE  JOINT. 

The  ankle  joint,  which  is  formed  by  three  bones,  the  tibia,  fibula, 
and  astragalus,  and  strengthened  by  five  ligaments,  the  two  tibio- 
tarsal  and  the  three  peroneo-tai'sal,  is  liable  to  five  dislocations.  The 
tibia  may  be  displaced  from  the  astragalus,  inwards,  outwards,  com- 
pletely forwards,  partially  forwards,  and  backwards. 

DISLOCATION  OP  THE  TIBIA  INWARDS. 

Symptoms. — This  dislocation  may  be  readily  distinguished  by  the 
great  projection  of  the  malleolus  externus  against  the  common  inte- 

Fig.  121. 
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gument,  by  the  foot  being  turned  outwards,  by  its  inner  edge  being 
directed  downwards,  and  by  the  depression  about  two  or  three  inches 
above  the  malleolus  externus,  where  crepitus  may  be  easily  detected. 
The  pain  is  very  great,  and  the  swelling  considerable  ;  the  foot  can 
be  moved  by  the  surgeon  without  difficulty,  and  when  the  patient  is  in 
the  erect  attitude,  the  inner  edge  only  can  be  applied  to  the  ground. 

State  of  the  parts. — The  tibia  is  drawn  inwards,  and  before  it  can 
be  brought  into  this  position  the  tibio-tarsal  ligaments  must  be  rup- 
tured, and  the  fibula  fractured.  This  fracture  takes  place  about  two 
or  three  inches  above  the  j  oint,  and  furnishes  an  explanation  of  some 
of  the  symptoms  above  mentioned.  The  under  part  of  the  fibula 
remains  attached  to  the  tarsus  by  the  peroneo-tarsal  ligaments  which 
are  entire. 

Fig.  122. 


Besides  fracture  of  the  fibula  and  rupture  of  the  tibio-tarsal  liga- 
ments—conditions which  always  exist  in  this  accident— there  is  often 
oblique  fracture  of  the  tibia,  directed  so  as  to  break  off  from  the  shaft 
of  the  bone  that  part  of  the  tibia  which  enters  into  the  formation  of 
the  inferior  tibio-fibular  articulation.  The  fragment  thus  broken  off 
remains  connected  with  the  malleolus  externus,  while  the  tibia,  entire 
along  the  whole  of  its  inner  aspect,  is  carried  inwards  along  with  the 
part  of  the  fibula  above  the  fracture. 

Treatment— For  accomplishing  reduction,  the  surgeon  should  direct 
the  patient  to  be  placed  upon  his  back,  with  the  thigh  raised  perpen- 
dicularly and  the  leg  bent  back  so  as  to  make  a  right  angle  with  the 
thigh  In  this  position  the  gastrocnemius  muscle  will  bo  relaxed,  and 
the  extremity  will  be  conveniently  placed  for  applying  the  necessary 
-  fusion  and  counter-extension.  Surgeons  have  sometimes  experienced 
difficulty  m  accomplishing  reduction,  from  attempting  it  when  the 
limb  m  extended,  and  the  gastrocnemius  thereby  put  upon  the  stretch. 
One  assxstant  should  afford  the  necessary  counter-extension  by  holding 
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the  thigh,  and  another  the  necessary  extension,  by  drawing  the  foot 
in  a  line  with  the  long  axis  of  the  leg,  preserving  the  foot,  at  the  same 
time,  midway  between  flexion  and  extension  of  the  ankle  joint,  while 
the  surgeon  endeavours  to  press  the  tibia  outwards,  so  as  to  bring  it 
into  contact  with  the  upper  surface  of  the  astragalus.  After  reduc- 
tion, the  limb  should  be  placed  upon  its  posterior  part,  with  the  leg 
a  little  bent  on  the  thigh,  and  the  foot  midway  between  flexion  and 
extension, — a  position  which  will  be  favourable  to  the  uniform  relax- 
ation of  the  muscles.  Until  the  fibula  becomes  entire,  and  the  tibio- 
tarsal  ligaments  unite,  appliances  must  be  used  for  preventing  the 
foot  from  being  drawn  outwards  ;  for  which  purpose,  two  splints,  each 
having  a  foot-piece,  may  be  employed,  or  one  splint,  without  a  foot- 
piece,  applied  to  the  inner,  and  one,  with  a  foot-piece,  applied  to  the 
outer  side,  to  compensate  for  the  want  of  resistance  naturally  offered 
by  the  fibula  to  the  foot  being  drawn  outwards.  The  most  suitable 
means  for  keeping  the  splints  in  their  proper  position  are  loop  or 
buckle-bandages.  Some  cotton -wool  should  be  used  to  prevent  the 
splints  from  pressing  unpleasantly  against  the  limb  and  foot.  A  point 
of  the  greatest  importance  is,  to  apply  the  splints  so  very  loosely  at 

first,  as  to  make  it  impossible 
for  them  to  prove  inj  urious  by 
producing  pressure  upon  the 
affected  parts,  which  often  swell 
to  a  very  considerable  extent, 
in  consequence  of  inflammation 
supervening.  After  what  has 
been  stated  regarding  the  dif- 
ferent varieties  of  apparatus 
for  retaining  the  foot  in  its 
proper  position  in  fractures,  it 
is  unnecessary  here  to  refer  to 
other  appliances  for  the  treat- 
ment of  lateral  dislocations  of 
the  ankle ;  for  a  description  of 
them,  and  their  mode  of  opera- 
tion, I  beg  to  refer  to  the 
section  on  Fractures  of  the  Leg. 

DISLOCATION  OF  THE  TIBIA 
OUTWARDS. 

Symptoms.  — The  malleolus 
cxternus  projects  against  the 
common  integument,  forming  a 
remarkable  swelling  in  that 
situation,  the  foot  is  turned  in- 
wards, and  its  outer  edge  rests 
upon  the  ground. 
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State  of  the  parts.— The  tibia  cannot  be  sent  to  the  outer  side  of  the 
astragalus,  the  position  which  it  occupies  in  this  dislocation,  unless 
the  malleolus  internus  be  fractured.  The  dissevered  malleolus 
remains  attached  to  the  tarsus  by  the  tibio-tarsal  ligaments.  The 
fibula  is  sent  outwards  from  the  tarsus,  and  the  peroneo-tarsal  liga- 
ments are  usually  ruptured;  sometimes  they  are  entire,  but  in  that 
case  the  fibula  is  fractured  above  the  malleolus,  and  the  under  part  of 
the  fragment  remains  attached  to  the  tarsus,  while  the  upper  part  of 
the  same  fragment  is  bent  outwards.  The  condition  of  the  parts, 
therefore,  may  be  stated  to  be,— that  the  malleolus  internus  is 
broken  off  from  the  tibia,  and  remains  attached  to  the  tarsus  by  the 
tibio-tarsal  ligaments,  and  the  peroneo-tarsal  ligaments  are  ruptured ; 
or,  the  two  malleoli  are  fractured,  and  the  peroneo-tarsal  ligaments 
are  entire.  That  such  are  the  conditions  in  this  dislocation  I  am 
fully  satisfied. 


Fig.  124. 


From  Coopeb. 

Treatment. — The  method  of  reduction  differs  from  that  in  the 
former  dislocation  in  this  respect  only,  that  the  surgeon  presses  the 
bones  inwards  instead  of  outwards.  After  reduction,  the  attitude  and 
the  treatment  are  precisely  the  same,  except  that  if  one  splint  only 
have  a  foot-piece,  it  must  be  applied  to  the  inner  instead  of  the  outer 
side;  because  the  object  of  the  foot- piece  is  to  preserve  the  foot  in  its 
proper  position,  and  in  this  dislocation  the  foot  has  a  tendency  to  be 
drawn  inwards.  This  dislocation  may  also  be  very  conveniently 
treated  by  the  different  appliances  mentioned  in  the  description  of 
the  treatment  of  fractures  of  the  leg.  In  the  two  lateral  dislocations, 
if  Dupuytren's  splint  be  used,  it  must  always  be  fixed  to  the  side 
opposite  to  that  towards  which  the  foot  is  in  danger  of  being  drawn ; 
because,  in  this  case,  it  is  not  the  splint  that  prevents  displacement, 
but  the  bandage,  which  fixes  the  foot  to  the  splint. 

DISLOCATIONS  FORWARDS. 

These,  as  has  been  already  stated,  are  two — the  complete,  and  the 
partial. 

Symptom*.— The  heel  is  lengthened,  fixed,  and  drawn  upwards,  the 
part  of  the  foot  before  the  leg  is  proportionally  shortened,  and  the 
.toes  are  depressed.  These  symptoms  in  the  two  dislocations  differ 
merely  as  to  their  extent.  In  the  complete  dislocation,  there  is  an 
evident  depression  in  front  of  the  tendo  Achillis,  and  the  foot  is  even 
more  rigidly  fixed  than  in  the  partial  dislocation. 
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State  of  the  parts. -In  the  complete  dislocation  the  fibula  is 
fractured,  and  the  fragment  remains  attached   to  the  tarsus  by 
Fig  125.  fclie    peroneo-tarsal  ligaments, 

the  tibio-tarsal  ligaments  are 
ruptured,  and  the  tibia  rests  on 
the  os  naviculare,  and  the  os 
cuneiforme  internum.  In  the 
partial  dislocation,  also,  the 
fibula  has  been  found  fractured, 
the  tibio-tarsal  ligaments  rup- 
tured, and  the  tibia  resting 
partly  on  the  astragalus,  and 
partly  on  the  os  naviculare. 

Treatment. — Reduction  is  ac- 
complished as  in  the  lateral  dis- 
locations, except  that  the  bones 
of  the  leg  should  be  pressed  back- 
wards while  extension  and 
counter-extension  are  being 
made,  and  the  extension  applied 
to  the  foot  should  be  directed  so 
as  to  bring  the  astragalus  in  a 
line  with  the  long  axis  of  the 
leg.  The  limb  should  be  placed 
in  the  same  attitude  as  in  the  former  dislocations,  and,  by  bandaging 
the  leg  and  foot  to  two  splints,  with  foot-pieces,  it  is  possible  to  keep 
the  bones  of  the  leg  from  slipping  forwards ;  but  by  far  the  most 
efficient  and  convenient  retentive  apparatus  for  the  treatment  of  this 
injury  is  Amesbury's  double-inclined  plane.  By  means  of  it,  the  bones 
of  the  leg  can  easily  be  kept  from  sliding  forwards,  until  the  fractured 
portions  of  the  tibia  unite,  and  the  ruptured  ligaments  are  restored. 

DISLOCATION  OF  THE  TIBIA  BACKWARDS. 

This  is  an  extremely  rare  inj  ury.  Sir  Astley  Cooper  never  saw  this 
dislocation.  I  once  had  an  opportunity  of  seeing  an  instance  of  it  in  a 
girl  fourteen  years  of  age.  "When  I  saw  the  patient,  about  two  years 
had  elapsed  from  the  occurrence  of  the  dislocation,  and  no  attempt 
had  been  made  meanwhile  to  accomplish  reduction,  the  surgeon  who 
first  saw  the  case  after  the  injury  not  understanding  the  nature  of  it. 
The  symptoms  were, — great  lengthening  of  the  foot  before  the  two 
malleoli ;  the  heel  and  back  of  the  leg  were  in  a  line  with  each  other, 
so  that  there  was  no  projection  whatever  of  the  foot  behind  the  leg  ; 
the  malleoli  did  not  appear  to  have  been  fractured,  but  were  equally 
driven  backwards,  so  as  to  bear  their  natural  relations  to  each  other ; 
and  the  foot  did  not  present  any  twisted  appearance.  "When  the  girl 
was  raised  to  the  erect  attitude,  and  when  she  pressed  with  any 


DISLOCATIONS  OF  THE  ANKLE  JOINT. 


357 


weight  upon  the  foot,  its  anterior  extremity  bent  upwards,  in  conse- 
quence of  which  she  was  unable  to  use  the  foot  in  walking.  In  this 
case,  the  tibio-tarsal  and  peroneo-tarsal  ligaments  must  have  been 
ruptured ;  the  malleoli  appeared  to  be  free  from  fracture,  and  the 
tibia  rested  upon  the  upper  part  of  the  calcaneum. 

Treatment. — For  accomplishing  reduction  in  a  recent  case,  the 
patient  should  be  placed  in  the  same  attitude  as  in  the  reduction  of 
the  former  dislocations ;  counter-extension  should  be  applied  to  the 
thigh  by  one  assistant,  and  extension  to  the  foot  by  another ;  and 
while  the  foot  is  being  drawn  in  a  line  with  the  long  axis  of  the  leg, 
it  ought,  at  the  same  time,  to  be  carried  backwards,  so  as  to  bring  the 
astragalus  underneath  the  tibia.  While  counter-extension  and  exten- 
sion are  being  made,  the  surgeon  should  endeavour  to  press  the  tibia 
forwards.  Amesbury's  double-inclined  plane,  with  a  large  pad  placed 
between  the  splint  and  the  back  of  the  leg,  immediately  above  the 
heel,  will  be  found  the  most  convenient  retentive  apparatus. 

A  RAKE  DISLOCATION  OP  THE  ANKLE  JOINT. 

In  addition  to  the  above  dislocations  of  the  ankle  joint,  a  curious 
case  is  recorded  of  an  accident  of  five  years'  standing,  in  which  the 
astragalus  was  thrust  up  between  the  tibia  and  fibula  without  fracture 
of  these  bones. 

COMPOUND  OR  OPEN  DISLOCATION  OF  THE  ANKLE  JOINT. 

Together  with  displacement  of  the  bones  of  the  leg  in  any  of  the 
directions  above  referred  to,  there  may  also  be  a  wound  of  the  soft 
parts  laying  open  the  cavity  of  the  joint,  constituting  what  is  called 
a  compound  or  open  dislocation.  The  cause  of  the  wound  may  be  the 
protrusion  of  the  bones  through  the  soft  parts,  or  the  tearing  of  the 
soft  parts  by  some  hard  body,  against  which  the  limb  may  have  been 
pressed.  The  former  is  the  more  frequent  cause,  but  in  whatever  way 
produced,  this  injury  is  always  of  a  very  serious  character.  Inflam- 
mation of  the  synovial  membrane,  and  irritative  fever,  are  the  usual 
consequences  of  this  condition ;  and  extensive  suppuration,  destruc- 
tion of  the  cartilages,  and  gangrene  of  the  soft  tissues  are  the  local 
results  principally  to  be  dreaded  from  that  inflammation.  These  open 
dislocations  were  at  one  time  considered  to  be  so  dangerous,  that  im- 
mediate amputation  was  deemed  not  merely  expedient,  but  absolutely 
necessary  to  save  the  life  of  the  patient.  But  in  so  many  cases,  even 
with  very  serious  complications,  the  limb  has  been  saved,  and  the 
treatment  been  successful,  that  no  surgeon  of  the  present  day  would 
thmk  of  amputating  on  account  of  a  dislocation  being  compound,  un- 
less it  were  attended  by  other  extremely  unfavourable  complications 
In  the  greater  number  of  cases,  the  practice  to  be  followed  is,  to  re- 
duce the  dislocation,  bring  the  edges  of  the  wound  together,  and 
treat  the  case  as  the  common  rules  of  surgery  indicate. 
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There  are,  however,  certain  conditions  which  render  amputation 
advisable  and  necessary,  the  principal  of  which  are  : — An  extremely- 
shuttered  condition  of  the  bones  ;  a  very  extensively  lacerated  wound  ; 
severe  and  extensive  contusion  of  soft  parts  about  the  joint,  so 
as  to  make  it  probable  that  sloughing  to  a  great  extent  will  take 
place;  division  of  the  larger  blood-vessels,  together  with  an  exten- 
sive wound ;  a  very  irritable  or  debilitated  constitution ;  or  the  ad- 
vanced age  of  the  patient.  Such  are  the  chief  circumstances  which 
render  it  j  udicious  for  the  surgeon  to  recommend  immediate  amputa- 
tion, rather  than  endanger  the  life  of  the  patient  by  attempting  to 
save  the  limb.  When  amputation  is  deemed  necessary,  the  proper 
period  for  its  performance  is  before  the  occui'rence  of  irritative  fever ; 
if  that  period  be  allowed  to  pass  by,  another  may  not  occur  in  which 
the  operation  could  with  propriety  be  performed.  The  above  condi- 
tions in  many  instances  justify  immediate  amputation.  Sometimes, 
when  attempts  have  been  made  to  avoid  amputation  in  the  first  in- 
stance, it  has  been  ultimately  rendered  indispensable  by  extensive 
suppuration,  or  by  destruction  of  portions  of  the  bones  keeping  up 
constant  irritation  in  the  system,  or  by  gangrene  of  the  foot.  When 
this  last  condition  occurs,  it  is  desirable  to  have  the  limits  of  the 
grangrene  fixed  before  the  operation  be  attempted ;  although  it  is 
not  so  absolutely  indispensable  to  have  limits  set  in  gangrene  arising 
from  destruction  of  vessels  in  a  healthy  person  as  in  gangrene  arising 
from  a  constitutional  cause. 

The  principles  by  which  we  should  be  guided  in  regard  to  time  and 
place  for  amputation  in  cases  of  gangrene  after  injury,  were  stated, 
when  treating  of  the  different  varieties  of  gangrene,  in  the  first 
chapter  of  this  work. 

DISLOCATION  OF  THE  ASTRAGALUS. 

For  making  clear  the  description  of  all  the  dislocations  connected 
with  the  astragalus,  they  may  be  arranged  into  three  classes: — In  the 
first,  there  is  a  change  in  the  relations  of  the  astragalus  to  the  bones 
of  the  leg ;  in  the  second,  to  the  bones  of  the  tarsus  with  which  it 
articulates,  namely,  the  calcaneum  below  and  the  os  scaphoides  in 
front;  and  in  the  third,  both  to  the  bones  of  the  leg,  and  to  the  above- 
mentioned  bones  of  the  tarsus.  The  first  class  comprehends  the 
injuries  usually  called  the  dislocations  of  the  ankle  joint,  which  we 
have  already  endeavoured  to  explain.  The  second  class  may  be  said 
to  consist  of  accidents  in  which  the  bones  of  the  leg,  aud  along  with 
them  the  astragalus,  are  displaced  from  their  natural  relations  to  the 
foot.  The  tibia  and  fibula,  instead  of  being  sent  away  from  the  astra- 
galus, as  in  the  dislocations  of  the  ankle  joint,  retain  their  connexiou 
with  that  bone,  and  cany  it  along  with  them  from  its  natural 
relations  to  the  calcaneum  and  scaphoid  bone.  The  dislocations 
of  this  class,  like  those  of  the  ankle,  are  five  in  number,  and 
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like  them  are  named,  inwards,  outwards,  partial  dislocation  for- 
wards, complete  dislocation  forwards,  and  dislocation  backwards. 
They  are  easily  recognised  by  the  appearance  of  the  deformity,  and 
they  are  reduced  without  much  difficulty  by  extension  and  counter- 
extension,  and  pressing  the  leg  and  foot  in  opposite  directions,  so  as 
to  bring  them  into  their  proper  relations  to  each  other.  These 
dislocations,  like  those  of  the  ankle,  may  be  simple  or  compound 
The  third  class  comprehends  dislocations  in  which  there  is  displace- 
ment of  the  astragalus  from  the  bones  with  which  it  is  related,  above, 
below,  and  in  front.  These  dislocations  may  be  partial  or  complete, 
and  simple  or  compound.  In  complete  dislocation  there  is  perfect  dis- 
ruption of  the  astragalus,  the  tibia  coming  into  contact  with  the 
calcaneum,  resting  upon  it,  and  firmly  pressed  against  it  by  the  action 
of  the  powerful  muscles  of  the  leg.  These  injuries  are  of  a  very 
serious  character  ;  they  occur  only  in  consequence  of  great  violence  ; 
they  are  very  easy  of  detection,  but  extremely  difficult  of  reduction  ; 
indeed,  in  some  cases,  reduction  has  been  found  impossible,  without 
division  of  the  tendo  Achillis,  but  after  tenotomy,  reduction  has  been 
accomplished  without  difficulty.  The  diagnosis  is  rendered  easy  by 
the  history  of  the  case — the  swelling  caused  by  the  astragalus,  the 
appearance  of  the  deformity,  and  in  the  complete  dislocation  by  the 
singular  aspect  on  the  side  of  the  foot  caused  by  the  points  of  the 
malleoli  descending  almost  to  the  sole  of  the  foot.  The  dislocations 
which  have  been  met  with  are  forwards,  forwards  and  inwards, 
forwards  and  outwards,  inwards,  out- 
wards, backwards,  and  backwards  and  126- 
inwards.  Some  have  doubted  the  occur- 
rence of  dislocating  inwards  and  outwards, 
and  have  supposed  that  cases  believed  to 
be  dislocations  inwards  and  outwards, 
must  have  been  forwards  and  inwards, 
and  forwards  and  outwards.  I  have  seen 
two  cases  of  dislocation  inwards  and  one 
of  dislocation  outwards,  and  in  these  cases 
there  could  be  no  question  whatever,  the 
astragalus  was  not  sent  forwards.  Cases 
have  come  under  my  own  observation  of 
dislocation  forwards  and  inwards,  and 
forwards  and  outwards,  but  I  saw  no 
risk  whatever  of  confounding  them  with 
cases  in  which  the  displacement  of  the 
astragalus  exhibited  the  lateral  character 
alone.  Tn  the  lateral  dislocations  there 
was  fracture  of  the  tibia  or  fibula  in  each 
case.     These  dislocations  are  the  results 

of  the  momentum  of  the  body  being  impinged  with  great  fori 
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the  astragalus,  generally  in  severe  falls  j  and  the  direction  in  which  the 
astragalus  is  sent  off  the  calcaneum  seems  to  depend  on  the  attitude  of 
the  foot  at  the  time  the  astragalus  receives  the  whole  momentum  of 
the  body  from  the  bend  of  the  tibia.  The  attitude  of  the  foot  deter- 
mines the  direction  in  which  the  force  acts  upon  the  astragalus.  If 
the  foot  be  extended,  the  dislocation  will,  in  all  probability,  be  for- 
wards ;  if  extended  and  twisted  outwards,  it  will  be  forwards  and 
inwards ;  if  extended  and  twisted  inwards,  it  will  be  forwards  and 
outwards;  if  twisted  inwards,  it  will  be  outwards;  if  twisted  out- 
wards, it  will  be  inwards ;  if  bent,  it  will  be  backwards ;  and  if  bent 
and  twisted  outwards,  it  will  be  backwards  and  inwards. 

Treatment. — If  the  case  be  not  so  bad  as  to  render  it  useless  to  make 
an  attempt  to  save  the  foot,  the  patient  should  be  brought  under  the 
influence  of  chloroform,  the  foot  and  leg  should  be  separated  as 
much  as  possible  from  each  other  by  extension  and  counter-extension, 
and  every  effort  made  to  replace  the  astragalus.  If  unsuccessful,  the 
tendo  Achillis  should  be  divided  by  subcutaneous  section,  and  on 
renewing  the  proceeding,  the  desired  result  will,  in  all  probability,  be 
obtained.  It  is  surprising  what  recoveries  are  sometimes  made  in  such 
cases.  In  a  case  which  came  under  my  own  observation,  the  astra- 
galus was  completely  dislocated  forwards  and  outwards,  the  disloca- 
tion was  compound,  and  the  bone  was  the  subject  of  comminuted 
fracture.  I  removed  the  bone,  and  the  tibia  was  in  contact  with  the 
calcaneum.  The  patient  made  an  excellent  recovery  with  a  stiff  joint, 
but  a  very  serviceable  foot.  Reduction  should  be  accomplished  when 
possible  and  proper ;  the  bone  should  be  removed  when  so  injured  as 
to  afford  no  hope  of  its  being  possible  to  preserve  it  with  advantage 
to  the  patient,  and  a  stiff  joint  formed  by  the  tibia  and  calcaneum; 
and  in  extreme  cases  of  complication  and  very  extensive  destruction 
s>f  parts,  primary  amputation  is  justifiable.  The  importance  of  pre- 
serving a  foot  with  many  and  great  imperfections,  and  the  by  no 
means  encouraging  results  of  primary  amputation,  along  with  other 
considerations,  will  prevent  the  surgeon  from  risking  the  removal  of 
a  foot  which  could  by  any  means  be  preserved  with  advantage  to  the 
patient.  The  many  admirable  appliances  for  preserving  the  parts  at 
rest  and  in  a  proper  position,  furnish  great  assistance  in  the  treatment 
of  these  cases.  The  cases  of  dislocation  of  the  astragalus  by  Phillips, 
Cross,  Lee,  Lonsdale,  Campbell,  De  Morgan,  Butcher,  Williams,  and 
others,  are  exceedingly  instructive,  and  well  deserving  of  careful 
perusal. 
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AFFECTIONS  OF  THE  OSSEOUS  SYSTEM. 

PERIOSTITIS. 

Sir  Philip  Crahptost,  of  Dublin,  who  first  gave  this  name  to  inflam- 
mation of  the  periosteum,  has  the  merit  of  being  the  first  person  who 
gave  a  description  of  that  form  of  the  disease  which  proceeds  from 
cold  or  external  injury,  and  is  called  idiopathic,  to  distinguish  it  from 
the  symptomatic  form,  which  is  the  effect  of  scrofula,  syphilis,  or  the 
injudicious  use  of  mercury.  Professor  Graves  of  Dublin,  in  his 
excellent  "  Clinical  Lectures,"  divides  this  disease  into  two  forms,' — the 
diffused  and  the  circumscribed ;  the  former  corresponding  with  the 
idiopathic,  the  latter  with  the  symptomatic  of  Sir  Philip  Crampton. 

Periostitis  may  be  either  acute  or  chronic.  When  it  occurs  in  a 
person  of  sound  constitution,  and  is  occasioned  by  cold  or  external 
injury,  it  is  usually  acute ;  when  it  is  of  the  symptomatic  or  cir- 
cumscribed form,  it  is  generally  chronic  ;  and  when  it  is  excited 
by  external  causes  in  a  person  predisposed  to  the  disease  by 
scrofula,  syphilis,  or  the  too  free  use  of  mercury,  it  often  exhibits 
both  the  acute  and  the  chronic  form. 

Causes. — The  causes  of  periostitis  may  be  divided  into'  exciting 
and  predisposing.  Of  idiopathic  periostitis  the  exciting  causes  are 
atmospheric  influence  and  mechanical  injury;  the  predisposing 
causes,  a  feeble,  debilitated  state  of  the  body,  induced  by  mental 
anxiety,  or  long-continued  derangement  of  the  digestive  apparatus. 
Of  symptomatic  periostitis,  the  exciting  causes — although  this  form  of 

the  disease  sometimes  occurs  without  any  known  exciting  cause  are 

the  same  as  those  of  the  idiopathic  form.  The  predisposing  causes  are 
scrofula,  syphilis,  or  an  irritable  condition  of  the  constitution  caused 
by  the  prejudicial  use  of  mercury.  If  in  any  unfortunate  person, 
the  subject  of  an  attack  of  periostitis,  «  the  triumvirate,  of  scrofula, 
syphilis,  and  mercury,"  as  an  excellent  writer  has  expressed  himself, 
should  chance  to  meet,  the  symptomatic  form  will  be,  in  all  proba- 
bility, of  the  very  worst  kind.  The  causes  may  be  therefore  termed 
the  external  or  exciting,  and  the  internal  or  predisposing. 

Periostitis  is  most  common  in  bones  situated  near  the  surface  of 
t lie  body,  as  the  cranium,  clavicle,  sternum,  and  tibia:  the  pericra- 
nium over  the  frontal  bone,  on  account  of  its  exposed  situation,  is 
frequently  the  subject  of  the  disease  j  sometimes  also  the  periosteum 
of  the  humerus  is  attacked  by  it,  and  occasionally  that  of  the 
temur. 
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Symptoms. — THe  symptoms  in  some  degree  differ  according  as  the 
disease  is  of  the  acute  or  chronic  form.  We  shall,  however,  con- 
sider the  symptoms  of  both  forms  together,  noticing  the  differences 
as  we  proceed. 

Deep-seated  pain  is  one  of  the  earliest  and  most  urgent  symptoms. 
It  is  severe  on  account  of  the  unyielding  nature  of  the  tissue  affected, 
and  is  of  a  girding  nature,  and  in  some  conditions  attended  with 
throbbing.  In  acute  periostitis  it  is  constant,  and,  like  the  pain 
caused  by  inflammation  of  most  hard  tissues,  is  characterized  by  re- 
missions and  periodical  exacerbations;  the  exacerbations  occurring 
during  the  night,  when  the  pain  is  often  most  excruciating.  In  the 
chronic  form,  the  pain  is  so  much  diminished  during  the  day  as  to 
be  intermittent ;  but  the  nocturnal  exacerbations  are  particularly 
distressing. 

Together  with  pain,  there  is  extreme  tenderness  on  pressure,  some- 
times amounting  even  to  intolerance  of  touch.  This  symptom  is 
much  greater  in  periostitis  than  in  ostitis. 

Swelling  is,  comparatively  speaking,  an  early  symptom,  and  is  also  sub- 
ject to  variety  during  the  different  stages  of  the  disease.  In  the  first 
stage,  the  swelling  is  of  an  elastic,  tense,  doughy  feeling,  dependent  on 
the  swollen  condition  of  the  periosteum  itself;  it  may  afterwards  become 
oedematous,  from  effusion  into  the  cellular  tissue  external  to  the 
periosteum,  but  there  is  always  the  elastic  feeling  underneath  this 
oedema.  The  ultimate  character,  however,  of  the  swelling  varies,  both 
as  to  hardness  and  extent,  according  as  the  periostitis  is  acute  or 
chronic.  The  varieties  and  conditions  on  which  they  depend  will  be 
understood  from  the  description  of  the  state  of  the  parts  given  in 
another  page.  In  the  chronic  form,  the  swelling,  at  first  elastic, 
often  becomes  ultimately  quite  hard ;  but  it  is  only  in  this  form, 
and  after  long  continuance  of  it,  that  we  find,  on  pressing  it  firmly 
with  the  fingers,  that  rigid,  incompressible  hardness  which  charac- 
terizes swelling  of  the  bone  itself.  The  skin  is  at  first  pale,  and  not 
involved  in  the  disease  ;  but  if  the  disease  be  acute,  the  swelling,  sooner 
or  later,  becomes  diffuse,  and  the  skin  red,  tense,  tender,  and  glistening. 

Constitutional  Symptoms. — Periostitis  is  accompanied  with  evident 
constitutional  symptoms.  In  the  acute  form  they  are  the  same  as 
those  of  inflammatory  fever,  but  of  a  more  aggravated  character,  and 
attended  with  great  derangement  of  the  digestive  apparatus.  In  the 
chronic  form  the  patient  becomes  pallid,  weak,  relaxed,  and  emaciated, 
from  continued  irritation  and  want  of  sleep,  and  exhibits  the  symp- 
toms of  hectic  fever.  In  short,  the  accompanying  fever  is  of  the 
inflammatory  type  in  acute,  and  ere  long  becomes  of  the  hectic  type 
in  chronic,  periostitis.  There  is,  however,  one  condition  of  the  acute 
form  of  the  disease  in  which  the  inflammatory  fever,  which  attends 
the  very  commencement,  is  speedily  converted  into  hectic  fever; 
namely,  when  suppuration  takes  place  to  a  great  extent. 
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State  of  the  parts. — One  of  the  earliest  pathological  changes  is 
increased  vascularity  of  the  periosteum.  In  the  acute  form  the  peri- 
osteum is  thickened  and  softened  ;  while  in  the  chronic  it  is  thickened, 
and  its  density  increased.  Sometimes  it  is  thickened  without  effusion 
under  it ;  and  then  there  may  be  increased  adhesion  of  the  periosteum 
to  the  bone,  with  increased  vascularity  of  the  bone  ;  and  this,  if  not 
relieved,  may,  after  considerable  suffering  and  derangement  of  the 
general  health,  terminate  in  the  conversion  of  the  periosteum  into  a 
fibro-cartilaginous  substance.  This  is  usually  attended  at  last  with 
some  swelling  of  the  bone  itself.  If  there  be  no  subsidence  of  the 
inflammation  in  periostitis,  effusion  may  take  place  both  inside  and 
outside  the  periosteum  ;  effusion  of  serous  fluid  into  the  surrounding 
cellular  tissue  giving  rise  to  oedema,  and  secretion  of  fibrin  taking 
place  underneath  the  periosteum  between  it  and  the  bone.  The 
secretion  of  fibrin  under  the  periosteum  is  more  likely  to  take  place 
in  the  chronic  form,  and  is  termed  by  some  the  gelatinous  effusion. 
"The  bone,"  Liston  observes,  "  is  imbedded  in  a  gelatinous  or  lymphatic 
effusion  situated  mostly  beneath  the  periosteum."  Inflammatory  or 
recent  node  is  the  name  distinguishing  this  raised  condition  of  the 
periosteum  caused  by  the  effusion  of  lymph  ;  and  if  the  inflammation 
does  not  go  on  to  a  more  acute  stage,  the  effusion  may  be  converted 
into  cartilage,  and  then  into  bone  forming  permanent  node.  Other 
products  of  inflammation  may  be  formed  in  the  acute  variety  :  if 
the  inflammation  be  great,  purulent  matter  may  be  formed  between 
the  periosteum  and  the  bone,  causing  separation  of  the  periosteum. 
Sometimes  the  separation  is  extensive,  and  necrosis  of  the  bone  from 
inflammation,  and  from  the  loss  of  its  nutritive  membrane,  may  be 
the  result.  It  is  when  the  suppuration  is  extensive  and  takes  place 
very  speedily,  that  the  inflammatory  fever  which  attends  the  very 
beginning  of  the  disease  may  be  so  quickly  converted  into  the  hectic 
type.  There  is  a  form  of  periostitis  termed  by  some  paronychia  peri- 
ostei,  or  the  deep-seated  paronychia,  or  whitlow,  and  by  others  the 
paronychia  maligna.  This  is  an  example  of  severe  acute  periostitis, 
and  affects  the  phalanges  of  the  fingers  and  their  periosteum.  In 
this  variety  the  pain  of  the  finger  is  excessive  ;  it  feels  as  if  it  would 
burst ;  there  is  great  cedema  and  swelling  of  the  hand,  and  often  the 
whole  finger  appears  as  if  affected  with  erysipelatous  inflammation. 
Suppuration  to  a  considerable  extent,  sloughing  of  the  soft  parts,  and 
destruction  of  some  of  the  bones  are  sometimes  consequences  of  this 
form  of  periostitis. 

Treatment.— The  mode  of  treatment  differs  in  the  acute  and  chronic 
forms. 

In  the  acute  form,  the  constitutional  treatment  consists  of  low  diet, 
antimonials,  saline  purgatives,  diaphoretic  medicines,  and  such  means 
as  are  capable  of  procuring  resolution.  The  local  treatment  includes 
quiet,  an  attitude  favourable  to  the  reflux  of  the  venous  blood,  leeches, 
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warm  and  emollient  applications,  as  fomentations,  poultices,  and 
other  antiphlogistic  means.  Free  division  of  the  periosteum  should 
be  employed,  according  to  some,  only  when  other  treatment  has 
failed.  Miller  objects  to  free  direct  division  if  suppuration  be  not 
present,  and  recommends  a  valvular  division  of  the  inflamed  peri- 
osteum. Syme  says,  "  The  mode  of  treatment  depends  upon  the 
intensity  of  the  symptoms.  When  they  are  very  violent  and 
attended  with  smart  fever,  the  most  effectual  practice  is  to  make  a 
free  incision  through  the  inflamed  parts  down  to  the  bone.  When 
less  severe,  no  benefit  is  derived  from  this  proceeding." 

"  Free  incisions,"  says  Liston,  "  through  the  periosteum  sometimes 
relieve  the  pain,  and  cut  short  the  disease,  the  distended  vessels  being 
thereby  emptied  ;  but  such  practice  is  only  a  last  resource,  when  the 
action  has  resisted  all  other  means  and  threatens  an  unfavourable  ter- 
mination." If,  in  the  acute  form,  the  inflammation  proceeds  to  sup- 
puration, free  division  is  the  more  necessary.  But  whether  suppura- 
tion be  present  or  not,  the  distended  vessels  ought  to  be  relieved  by 
early  free  direct  incision.  By  early  adoption  of  this  proceeding,  suf- 
fering is  lessened,  and  structure  saved ;  and  by  its  neglect  or  delay,  as, 
for  example,  in  respect  to  the  fingers,  important  parts  are  lost. 

In  the  chronic  form,  the  constitutional  treatment  consists  in  the 
exhibition  of  internal  alterative  remedies,  as  hydriodate  of  potass, 
which,  to  prove  efficacious,  must  be  administered  in  pretty  large 
quantities,  say  of  about  ten  grains  in  divided  doses  during  the  day. 
It  may  be  given  in  water,  or  combined  with  sarsaparilla,  which  is 
itself  an  excellent  alterative.  Some  authors  deprecate  the  employ- 
ment of  powerful  alteratives,  unless  all  others  have  failed.  Mercurial 
alteratives  are  found  exceedingly  useful  in  relieving  chronic  peri- 
ostitis, and  should  be  tried,  if  the  body  be  not  exceedingly  irritable, 
and  if  the  above  treatment  have  not  had  the  desired  effect.  It  seems 
strange  that  mercury,  a  predisposing  cause  of  periostitis,  should  prove 
a  remedy ;  yet  that  it  does  so  is  an  ascertained  fact.  Bichloride  of 
mercury  answers  well,  and  may  be  given  in  doses  of  a  tenth  of  a  grain 
twice  or  thrice  a  day,  either  made  into  a  pill,  or  in  solution  in  sarsa- 
parilla. "  General  chronic  periostitis,  which  is  produced  by  exposure 
to  cold,  or  occurs  often  during  mercurial  courses,  and  is  often  supposed 
to  be  a  symptom  of  syphilis,  is  relieved  by  the  internal  exhibition  of 
bichloride  of  mercury,  or  other  mercurial  preparations,  combined  with 
sarsaparilla  and  diaphoretics.  In  many  instances  such  an  affection 
will  yield  to  no  other  treatment ;  and  thus  the  practitioner  is  occa- 
sionally obliged  to  have  recourse  to  a  somewhat  paradoxical  practice, 
that  of  giving  mercury  for  a  disease  which  seems  to  have  been  pro- 
duced by  that  mineral." 

Local  treatment  comprises  the  use  of  some  of  the  different  forms  of 
counter-irritants.  Blisters  are  sometimes  very  useful;  and  in  some 
cases  the  local  application  of  an  alterative,  as  mercurial  ointment 
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rubbed  into  the  part,  or  painting  it  frequently  with  tincture  of  iodine, 
may  be  found  beneficial. 

NEURALGIA  PERIOSTEI. 

This  very  painful  affection  sometimes  follows  amputations,  or  slight 
injuries  of  a  bone ;  sometimes  it  affects  the  periosteum  of  the  ribs 
and  sternum  in  cases  of  spinal  irritation  or  uterine  derangement, 
when  a  morbid  sensibility  in  the  sentient  extremities  of  nerves  is  by 
no  means  an  unusual  condition ;  and  sometimes  it  comes  on  without 
any  known  exciting  cause.  The  disease  generally  affects  females  of 
weak  constitution,  though  males  of  an  irritable  habit  are  also  subject 
to  it.  I  have  met  with  many  examples  of  this  affection  in  females 
of  a  hysterical  habit ;  and  two  I  have  seen  in  males,  one,  of  the 
periosteum  of  the  ribs  in  a  young  man  who  died  of  phthisis,  and 
the  other,  of  the  periosteum  of  the  humerus  in  a  gentleman  who 
never  had  any  complaint  beyond  derangement  of  the  digestive  ap- 
paratus, and  neuralgic  pains  about  the  face. 

Symptoms. — One  of  the  earliest  and  most  urgent  symptoms  is  severe 
pain,  of  a  sharp  neuralgic  kind,  sometimes  so  severe  as  to  deprive  the 
patient  of  sleep  ;  and  like  all  neuralgic  pains,  intermitting,  and  often 
recurring  periodically.  Extreme  tenderness  on  pressure  is  often  a 
symptom,  and  in  some  cases,  the  nervous  sensibility  is  so  acute, 
that  the  slightest  touch  is  painful.  Sometimes,  but  not  always,  this 
tenderness  to  touch  extends  to  the  common  integument.  In  the 
example  of  the  affection  which  I  met  with  in  the  periosteum  cover- 
ing the  ribs,  the  integuments  could  be  pinched  up  and  pressure 
directed  against  the  intercostal  spaces  without  causing  any  un- 
easiness; but  the  slightest  pressure  directed  against  the  ribs  occa- 
sioned great  pain.  Mr.  Wells,  in  an  excellent  article  on  diseases  of 
the  bones,  states  that  he  met  with  two  examples  of  this  affection  of 
the  periosteum  covering  the  ribs  in  two  young  men  who  had  fallen 
into  phthisis  after  syphilis  and  the  too  free  use  of  mercury ;  and  in 
both  these  instances  the  pain  on  pressure  was  entirely  confined  to  the 
periosteum.  The  only  opportunity  I  have  had  of  examining  the  perios- 
teum after  death,  was  in  the  case  of  phthisis  above  referred  to.  There 
was  not  the  slightest  trace  of  inflammation,  nor  any  apparent 
change  in  either  the  periosteum  or  the  bone.  There  have  been 
many  cases  in  which  persons  who  have  suffered  from  this  affection 
have  been  examined  after  death  arising  from  other  causes,  without 
the  surgeon  having  been  able  to  detect  any  trace  of  vascular  hyper- 
hsemia.  The  conclusion  drawn  from  hence  is,  that  neuralgia  periostei 
depends  upon  a  painfully  increased  sensibility  of  the  sentient  nerves 
of  the  periosteum. 

Treatment. — This  disease  must  be  combated  by  general  and  local 
treatment.  The  object  aimed  at  by  general  treatment  is  to  give  in- 
creased tone  and  strength  to  the  system,  and  the  means  to  be  used  for 
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this  purpose  must  be  suited  to  the  particular  state  of  the  patient. 
Exercise  and  free  exposure  in  the  open  air,  a  generous  diet,  and  the 
due  regulation  of  the  bowels,  together  with  tonics,  such  as  prepara- 
tions of  iron,  and  more  particularly  the  carbonate  and  the  saccharated 
carbonate  of  iron,  are  prescribed  with  advantage,  when  the  patient  is 
not  suffering  from  any  other  disease,  and  when  no  symptoms  appear 
indicating  that  their  employment  would  be  prejudicial.  As  local  ap- 
plications, different  anodyne  liniments,  and  plasters  containing  opium 
or  belladonna,  or  both,  are  useful.  I  have  often  prescribed,  appa- 
rently with  advantage,  a  liniment  of  equal  parts  of  the  tincture  of 
belladonna  and  the  tincture  of  opium,  to  be  kept  constantly  over  the 
part ;  and  I  have  seen  plasters  containing  large  quantities  of  bella- 
donna or  opium,  or  both,  very  serviceable  ;  Uniments  and  plasters 
containing  aconite  are  also  very  useful.  The  above  are  the  only 
local  applications  of  which  I  have  had  any  experience,  with  the  excep- 
tion of  the  endermoid  application  of  nitrate  of  silver,  which  I  have 
known  to  prove  exceedingly  useful. 

OSTITIS. 

Ostitis  is  the  name  given  to  inflammation  of  bone.  It  may  arise 
from  cold,  external  injury,  periostitis,  or  neglected  or  improperly 
treated  phlegmonous  erysipelas  : — in  the  latter  case,  the  inflammation 
spreads  from  the  soft  parts  to  the  periosteum  and  bone,  so  that  they 
become  secondarily  affected.  It  is  also  often  induced  by  inflammation 
of  the  synovial  membrane  at  the  extremity  of  a  bone.  These  may 
be  called  the. external  and  exciting  causes;  and  when  they  induce 
the  disease  in  a  person  of  sound  constitution,  it  is  then  said  to  be 
simple  ostitis ;  but  when  the  constitution  of  the  patient  has  been 
previously  affected  by  scrofula,  syphilis,  or  mercury,  which  are  pre- 
disposing causes,  the  diseased  action  is  then  modified  by  the  general 
state  of  the  system,  and  the  ostitis  is  termed  specific.  It  is  of  im- 
portance to  understand  how  far  the  inflammation  of  the  specific  forms 
can  be  distinguished  from  that  of  the  simple  by  their  effects,  and  to 
ascertain  as  far  as  they  are  known  the  chai-acteristic  appearances  of 
each.  Ostitis  may  not  only  be  either  simple  or  specific,  but  also,  like 
other  inflammations,  either  acute  or  chronic. 

Symptoms. — In  the  acute  form,  one  of  the  earliest  symptoms  is 
deep-seated  agonizing  pain,  which  by  the  patient  is  referred  to  the 
bone.  The  pain  is  even  more  excruciating  than  in  periostitis,  and  is 
of  a  bursting  kind.  It  is  less  aggravated  by  pressure  than  in  peri- 
ostitis, and,  as  in  that  disease,  it  has  nocturnal  exacerbations.  In  the 
acute  forms  there  are  occasional  remissions  of  the  pain,  but  in  the 
chronic  form  there  are  often  complete  intermissions.  The  pain  is 
increased  by  motion  of  the  limb,  and  by  the  dependent  posture.  In 
ostitis,  tenderness  to  the  touch  at  first  is  slight ;  in  periostitis  it  is 
the  reverse,  so  that  this  symptom  is  diagnostic  at  an  early  stage  of 
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the  disease ;  but  afterwards  the  periosteum  becomes  inflamed,  and 
then  there  is  the  same  acute  tenderness  as  when  that  membrane 
is  primarily  affected.  Swelling  is  long  of  making  its  appearance  ; 
and  when  it  does,  it  is  for  some  time  hard,  solid,  and  diffused  ;  after- 
wards it  becomes  cedematous  from  effusion  into  the  cellular  tissue, 
and  the  soft  tissues  over  the  bone  at  last  present  the  ordinary  local 
symptoms  of  inflammation.  The  constitutional  symptoms  are  those 
of  inflammatory  fever  ;  and  their  violence  will  depend  on  the  inten- 
sity, extent,  and  duration  of  the  disease,  and  the  susceptibility  of  the 
constitution  to  sympathize  with  the  local  action. 

In  the  chronic  form,  pain  is  the  earliest  symptom.  Compared, 
however,  with  the  pain  in  the  acute  form,  it  is  inconsiderable  ;  and 
while  it  has  distinct  exacerbations  during  the  night,  it  is  always 
marked  by  decided  remissions,  and  often  by  complete  intermksions 
during  the  day  : — this  is  for  a  long  time  the  only  local  symptom. 
Swelling  is  long  of  making  its  apjiearance,  and  when  it  does,  it  is 
much  more  circumscribed  than  in  the  acute  form,  and  is  characterized 
by  an  unyielding  incompressible  hardness.  If  the  periosteum  be- 
come affected,  the  swelling  will  at  last  present  the  character  of  the 
same  symptom  in  chronic  periostitis  ;  but  it  is  slower  in  its  progess, 
and  longer  in  making  its  appearance,  than  in  that  disease.  In  the 
early  stage,  pressure  has  little  or  no  effect  in  aggravating  the 
pain,  and  it  is  often  a  long  time  before  the  patient  complains  of  ten- 
derness when  the  bone  is  pressed.  There  is  very  little  sympathetic 
effect  produced  in  other  parts  of  the  system  until  the  disease  has 
been  of  long  standing ;  and  when  the  continuance  of  the  nocturnal 
exacerbations  and  want  of  rest  cause  constitutional  disturbance,  the 
fever  is  of  the  hectic  type. 

Stale  of  the  parts. — The  changes  produced  in  the  osseous  structure, 
by  acute  inflammation,  during  the  period  of  its  activity,  and  before 
reaching  suppuration,  whether  external,  internal,  or  general,  simple 
or  carious  ulceration,  or  some  of  the  different  forms  of  necrosis,  are 
but  imperfectly  known.  The  blood-vessels  have  been  found  more 
numerous  and  distended  than  natural.  The  bone  becomes  softened, 
apparently  from  absorption  of  part  of  its  earthy  matter,  its  cancel- 
lated texture  appears  unusually  open,  the  lamellae  are  thinned,  and 
the  haversian  canals  become  preternaturally  large,  as  if  the  distended 
vessels  pressed  aside  the  softened  structure.  This  last-mentioned 
conditions  sometimes  gives  the  bono,  especially  on  the  surface,  a  porous 
appearance.  Exudation  of  a  sero-sanguineous  fluid  takes  place  both 
into  the  cells  and  into  the  haversian  canals.  Such  are  the  principal 
conditions  produced,  in  the  first  instance,  by  acute  inflammation  in  a 
_  bone  not  the  subject  of  any  previous  unhealthy  deposit.  After  some 
time,  the  following  changes  may  take  place  in  acute  ostitis.  The 
inflammation  may  result  in  resolution,  or  in  one  of  the  varieties  of 
suppuration,  which  will  afterwards  be  described  ;  or  it  may  lead  to 
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simple  or  carious  ulceration,  or  to  necrosis.    If  the  inflammation  be 
of  a  more  chronic  character,  other  changes  may  take  place.  Some- 
times the  bone  becomes  expanded  or  enlarged,  and,  at  the  same  time, 
especially  in  syphilitic  patients,  consolidated,  and  its  weight  increased.' 
These  changes,  caused  by  the  plastic  exudation  passing  into  bone,  may 
either  affect  the  entire  bone,  or  be  confined  to  a  particular  region  of 
it,  which  has  been  more  especially  the  subject  of  inflammation.  This 
osseous  formation  taking  place  upon  the  inner  surface  of  the  haver- 
sian canals,  their  cavities  become  more  or  less  filled  up,  so  that  in 
many  cases  a  section  of  the  diseased  part  presents  a  nearly  uniform 
ivory-like  texture,  in  which  few  orifices  appear.    Sometimes  these 
deposits  are  in  the  cavities  of  the  long  bones,  making  them  almost 
solid  throughout ;  and  often,  they  are  found  on  the  surface,  occasion- 
ing protuberances,  rendering  the  bone  rough  or  uneven,  and  con- 
siderably altering  its  figure  and  appearance.    In  scrofulous  subjects 
the  bone  becomes  very  much  lighter  than  natural,  and  is  filled  with 
a  cheese-like  substance.    In  some  specimens  in  my  collection,  this 
substance  occupies  only  part  of  a  bone ;  in  others  it  extends  through 
almost  the  whole  of  a  bone,  occupying  nearly  the  entire  space  within 
the  shell,  which  is  exceedingly  thin,  and  in  these  instances  the  whole 
of  the  earthy  matter  is  absorbed,  except  that  which  forms  the  very 
thin  external  shell.    In  other  specimens,  this  peculiar  deposit  is 
equally  extended  through  the  whole  of  a  bone,  but  seems  to  be 
diffused  through  the  cancellated  structure,  which  is  not  entirely  ab- 
sorbed.   In  some  of  the  specimens,  where  this  substance  is  general 
through  the  whole  of  a  bone,  and  where  the  shell  is  veiy  thin,  there 
are  small  deposits  of  bone,  forming  osseous  irregularities,  or  spicula, 
on  the  external  surface.    The  colour  of  this  substance  is  in  some 
cases  pure  white,  in  some  yellowish-white,  and  in  others  reddish- 
brown.    In  many  cases  traces  of  inflammation  accompany  this  cheese- 
like deposit,  while  in  others  no  such  traces  are  apparent.  It  may  result 
from  previous  perversion  of  nutrition,  unattended  with  inflammation ; 
or  it  may  be  a  transformation  of  the  liquor  sanguinis  exuded  in  con- 
sequence of  a  low  grade  of  the  inflammatory  process  in  a  person  of 
scrofulous  diathesis.    The  subject  of  such  deposits  will  be  more  par- 
ticularly referred  to  in  the  description  of  tubercle  in  the  chapter  on 
Tumours. 

Treatment. — This  may  be  summed  up  in  a  very  few  words.  It  is 
both  general  and  local.  In  the  acute  form  the  treatment  is  precisely 
the  same  as  in  periostitis,  except  that  there  is  no  necessity  for  inci- 
sion. In  all  cases  the  treatment  should  be  decided,  that  the  inflam- 
mation may,  if  possible,  be  prevented  from  going  on  to  suppuration 
or  caries.  The  local  and  general  depletion,  however,  must  not  be 
carried  to  too  great  an  extent,  as  the  consequent  debility  predisposes 
to  caries.  In  tho  chronic  form,  the  treatment  consists  locally,  in  the 
employment  of  tho  different  counter-irritants  j  and  internally,  of  the 
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alterative  remedies  recommended  in  the  treatment  of  periostitis  ;  but 
it  should  be  remembered  that  mercury,  although  often  useful,  ought 
to  be  exhibited  with  the  greatest  caution,  as  the  interstitial  absorp- 
tion arising  from  the  free  use  of  this  mediciue,  in  some  forms  of  ostitis, 
increases  the  danger  of  the  occurrence  of  caries. 

SUPPURATION  IN  BONE. 

Suppuration  may  be  divided  into  three  varieties — namely,  external, 
internal,  and  general. 

Of  external  suppuration,  there  are  two  kinds,  acute  and  chronic  ; 
each  presenting  a  different  assemblage  of  symptoms,  and  requiring 
different  treatment. 

Acute  External  Suppuration,  or  acute  external  abscess,  is  a  frequent 
consequence  of  periostitis,  or  ostitis,  or  both. 

Symptoms. — Pain  of  an  excruciating  kind,  attended  with  the  other 
symptoms  of  ostitis,  if  that  be  the  cause  of  the  disease — rigors, 
recurring  at  intervals,  and  swelling,  which  has  a  feeling  of  fluctua- 
tion. The  integuments  ultimately  present  the  local  symptoms  of 
inflammation.  Absorption,  ulceration,  caries,  and  even  necrosis  of 
the  bone  may  be  produced,  if  the  purulent  matter  which  burrows 
beneath  the  periosteum  be  not  speedily  evacuated. 

Treatment. — -Before  the  abscess  is  formed,  the  surgeon  should  en- 
deavour to  remove  the  inflammatory  action  by  the  usual  antiphlo- 
gistic remedies  ;  but  after  its  formation  the  appropriate  treatment 
is  free,  direct  incision,  which  affords  very  great  relief  to  the  pa- 
tient. 

Chi  "onic  External  Suppuration,  or  chronic  external  abscess,  may  be 
the  consequence  of  an  attack  of  chronic  inflammation,  which  may 
have  commenced  in  the  bone,  or  in  the  periosteum,  or  in  both  of 
these  tissues. 

Symptoms. — These  at  first  are  the  same  as  the  symptoms  of  chronic 
periostitis,  or  chronic  ostitis,  or  of  both  these  diseases.  After  some 
time  a  swelling  with  fluctuation  forms,  unattended  with  the  symp- 
toms of  acute  inflammation.  The  swelling  is  generally  small  and 
circumscribed,  just  the  reverse  of  what  takes  place  in  chronic  abscess 
of  the  soft  parts. 

Treatment. — The  treatment  proper  to  be  first  tried  is  the  same 
as  in  small  chronic  abscess  of  the  soft  tissues  j  accordingly  all  means 
likely  to  produce  absorption  should  be  employed.  With  this  view  it 
is  necessary  to  improve  the  general  health,  and  to  enjoin  dry  and 
solid  food,  and  abstinence  from  liquids ;  in  addition  to  which,  internal 
alterative  remedies,  as  iodide  of  potassium,  should  be  given  in  small 
quantities,— four  or  five  grains  in  solution,  iu  divided  doses,  during 
the  day,  will  often  be  found  beneficial.  The  local  treatment  consists 
in  the  employment  of  various  applications  used  to  promote  absorp- 
tion.   For  this  purpose  it  has,  in  many  instances,  been  found  advan- 
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tageousjto  paint  the  part  with  the  tincture  of  iodine,  as  frequently  as 
the  state  of  the  skin  will  permit.  A  lotion  of  iodide  of  potassium, 
iodine,  and  water,  of  the  proportions  of  3ii  of  the  iodide  of  potassium, 
3i  of  iodine,  and  §i  of  water,  is  sometimes  used  in  the  same  manner 
as  the  tincture,  and  with  good  effect.  Some  apply  blisters,  from 
their  well-known  effect  of  sometimes  promoting  absorption  ;  others 
in  using  them  dress  the  part  with  mercurial  ointment.  If  these 
means  do  not  effect  a  cure,  a  small  valvular  incision  is  necessary.  If, 
through  improper  treatment,  the  chronic  is  converted  into  an  acute 
abscess,  free  direct  incision  must  be  employed.  Friction  sometimes 
changes  a  chronic  into  an  acute  abscess.  It  sometimes  happens,  in 
unhealthy  constitutions,  that,  after  injuries  or  amputations,  very  ex- 
tensive collections  of  pus  take  place  under  the  periosteum ;  and  in 
some  forms  of  phlebitis  collections  of  purulent  matter  form,  without 
being  preceded  by  accident  or  amputation  :  sometimes  they  happen  as 
sequelae  of  fever.  They  almost  always  prove  fatal;  yet,  if  the 
patient  be  healthy,  he  may  recover  after  necrosis  of  the  bone. 

INTERNAL  SUPPURATION. 

Of  this  there  are  four  varieties  : — namely,  diffuse,  acute,  internal 
suppuration  ;  limited  acute,  internal  suppuration ;  chronic  internal 
suppuration  \  and  scrofulous,  tubercular  abscess  of  bone. 

I.  DIFFUSE  ACUTE  INTERNAL  SUPPURATION. 

Diffuse  acute  internal  suppuration,  being  a  result  of  acute  ostitis, 
is  preceded  by  the  local  and  constitutional  symptoms  of  inflammation 
of  bone,  and  both  sets  of  symptoms  are  usually  of  an  extremely 
urgent  character.  It  is  sometimes  evidently  the  result  of  internal 
causes,  as  when  a  constitutional  affection  fixes  itself  in  a  bone  ;  and 
it  sometimes  arises  from  external  causes,  as  cold  or  bruise,  without  a 
wound  ;  but  more  frequently  it  occurs  in  consequence  of  compound 
fracture,  or  of  amputation,  or  of  injury  of  bone  in  operation.  It  is 
well  known  that  the  occurrence  of  this  condition  is  one  of  the  fre- 
quent causes  of  death  after  operations  in  which  the  medullary  canals 
of  bones  are  laid  open,  or  the  deploe  of  skull  interfered  with, 
and  that  it  leads  to  death  by  phlebitis  and  pyemia,  purulent  and 
sanious  matter  being  formed  in,  and  finding  their  way  into,  the  veins 
of  the  bones,  and  from  thence  into  the  general  circulation.  The 
medullary  membrane  is  primarily  affected  with  inflammation  of  a 
diffuse  character,  and,  as  Stanley  remarks,  becomes  vascular  and 
swollen  like  the  conjunction  in  chcmosis,  and  not  unfrequently  black 
and  gangrenous.  The  cancellous  structure  becomes  involved,  and  in- 
filtration of  matter  takes  place  into  the  medullary  canal,  into  the 
cells  of  the  cancellous  structure,  into  the  Haversian  canals,  and,  in 
short,  into  all  the  parts  affected  by  the  inflammation.    If  the  patient 
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do  not  sink  under  the  disease,  in  consequence  of  phlebitis  aud  pyemia, 
rigors  and  hectic  fever  supervene.  The  purulent  matter  destroys  the 
cancellated  structure,  and  some  parts  of  the  bone  become  very  much 
absorbed.  The  canals  for  the  transmission  of  vessels  become  enlarged, 
and  through  them  and  the  apertures  formed  by  the  absorption  of  por- 
tions of  the  bone,  the  matter  makes  its  way  to  the  surface,  and,  in 
cases  that  may  be  considered  as  comparatively  favourable,  sooner  or 
later  there  is  an  indistinct  undulation  or  fluctuation  beneath  the  pe- 
riosteum and  the  superimposed  soft  tissues  which  become  involved. 

Treatment. — This  is  at  first  the  same  as  in  acute  ostitis,  and  should 
be  as  decided  as  the  circumstances  of  the  case  will  admit.  As  soon  as 
fluctuation  is  present,  recourse  must  be  had  to  free  direct  incisions. 
When  hectic  fever  supervenes,  the  treatment  must  be  tonic. 

II.  LIMITED  ACUTE  INTERNAL  SUPPURATION,  OR  LIMITED  ACUTE 
INTERNAL  ABSCESS. 

This  usually  takes  place  in  the  cancellated  heads  of  the  long 
bones,  frequently  in  that  of  the  tibia,  sometimes  in  its  shaft,  and 
sometimes  in  its  under  ex- 
tremity, in  persons  about  Fig.  127. 
or  beyond  the  middle  period 
of  life,  who  are  exposed  to 
cold  and  night  air. 

Symptoms. — The  princi- 
pal symptom  is  most  excru- 
ciating pain.  This  has  been 
found  in  some  cases  to  be 
constant,  and  in  others  to  be 
slight,  or  amounting  only  to 
uneasiness  duriug  the  day, 
but  in  all  there  is  liability  to 
severe  nocturnal  exacerba- 
tions. It  is  referred  by  the 
patient  to  a  particular  spot, 
and  is  attended  with  a 
degree  of  throbbing  and  a 
sensation  of  weight.  As 
the  disease  advances,  tenderness  and  pain  are  experienced  when 
pressure  is  applied  to  the  soft  tissues  and  the  part  of  the  bone  exter- 
nal to  the  disease.  After  some  time  the  skin  becomes  red  and 
Slightly  hot  but  there  is  no  swelling.  The  symptoms  are  aggravated 
by  motion  of  the  limb. 

.    State  of  the  pwts.-After  the  disease  is  fully  formed,  on  making  a 
section  of  the  bone  there  is  observed  a  cavity  or  sac  in  its  interior 
having  a .distinct  bony  encasement.    The  interior  of  the  cavity  is 
lined  with  a  vascular  membrane,  from  which  the  exudation  takes 
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place  which  is  transformed  into  pus.  A  lower  degree  of  inflamma- 
tion extends  to  the  textures  external  to  the  bony  encasement.  In 

the   museum   of  St.  George's 
Fig.  12S.  Hospital,  there  are  several  very 

beautiful  and  interesting  speci- 
mens of  this  disease,  from  which 
the  accompanying  drawings  were 
taken. 

Treatment.  —  Sir  Benjamin 
Brodie  has  the  merit  of  having 
proposed  the  proper  treatment, 
which   consists   in   making  a 
crucial  incision  of  the  soft  parts, 
exposing  the  bone,  and  by  means 
of  a  trephine  sawing  out  a  por- 
tion of  it,  so  as  to  allow  of 
the  evacuation  of  the  matter. 
Sir  Benjamin  has  treated  cases 
successfully  in  this  way  ;  Mr. 
Liston    records    a    very  in- 
structive  case,   in  which  the 
same  practice  was  followed  by 
the  desired  result;  and  numerous 
other  cases  have  been  treated 
with  equal  success.    Figs.  129, 
130  represent  a  case  in  which 
the  matter  made  its  way  to  the 
surface,  by  its  own  efforts  ;  but 
from  the  firm  nature  of  the  new  bony  encasement  which  surrounds 
the  matter,  this  is  a  result  which  can  seldom  be  looked  for. 


Fig.  129. 


Fig.  130. 
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III.  CHRONIC  INTERNAL  SUPPURATION,  OR  CHRONIC  INTERNAL  ABSCESS. 

Symptoms. — These,  both  local  and  general,  are  the  same  as  those 
of  chronic  ostitis,  although  sometimes  at  first  they  indicate  acute 
ostitis.  Swelling  of  the  bone  soon  occurs,  and  if  the  strength 
of  the  patient  holds  out,  so  that  the  disease  runs  its  course,  an  in- 
distinct undulation  or  fluctuation,  depending  upon  the  thin  state  of 
the  bone,  is  at  last  perceptible  to  the  touch.  The  constitutional 
symptoms  are  ultimately  those  of  hectic  fever. 

State  oftlie  parts. — As  the  name  of  the  disease  indicates,  matter  is 
formed,  and  it  is  contained  in  an  indistinct  cyst.  "  The  result  of  the 
pressure  of  the  abscess  is  to  cause  an  absorption  of  the  cancellated 
structure,  and  in  this  way  the  space  for  the  increase  of  the  abscess 
continues  to  be  enlarged."  The  matter  is  thin  and  unhealthy,  and  is 
mixed  with  the  debris  of  the  bone.  The  cancellated  tissue  of  the 
bone  is  dilated,  and  the  integuments  over  the  bone  become  inflamed. 

Treatment. — This  consists  in  free  direct  incision  through  the  soft 
tissues  and  the  shell  of  bone,  which  is,  in  consequence  of  disease, 
generally  divisible  by  a  strong  scalpel.  After  the  evacuation  of  the 
matter,  it  is  advisable  to  inject  sulphate  of  zinc  lotion  into  the  inte- 
rior of  the  bone,  to  employ  gentle  lateral  compression  and  support, 
and  at  the  same  time  to  enjoin  rest,  and  adopt  judicious  measures  for 
supporting  the  general  strength. 

IV.  SCROFULOUS  TUBERCULAR  ABSCESS  OP  BONE. 

Symptoms. — This  affection  which,  as  the  name  indicates,  is  met 
with  in  persons  of  a  scrofulous  habit,  is  at  first  characterized  by  a 
sense  of  weight  and  uneasiness  in  the  diseased  part,  not  amounting  to 
pain.  This  sensation  is  referred  to  a  particular  part,  and  is  increased 
by  pressure  and  by  motion,  and  sometimes  by  the  heat  of  bed.  En- 
largement of  the  osseous  tissues  takes  place,  followed  by  oedematous 
swelling  of  the  soft  parts,  and  the  integument  presents  a  bluish  colour. 
In  the  suppurative  stage  the  uneasiness  is  changed  into  actual  pain, 
and  the  enlargement  increases  more  rapidly.  The  matter  sometimes 
makes  its  way  to  the  surface,  in  which  case  a  swelling  with  fluctua- 
tion will  be  perceptible.  On  being  discharged,  it  presents  the  ordi- 
nary characters  of  such  collections  in  scrofulous  habits j  and  the 
cavity  has  no  tendency  to  heal,  but  continues  to  throw  out  an  offen- 
sive discharge.  Such  collections,  instead  of  making  their  way  to  the 
surface,  frequently  open  into  the  neighbouring  articulation  ;  and  in 
that  case  there  is  great  increase  of  pain,  and  of  the  other  local  symp- 
toms, together  with  pretty  decided  symptoms  of  irritative  fever 
which  soon  change  to  those  of  the  hectic  type.  Except  when  the 
disease  opens  into  an  articulation,  it  is  not  accompanied  by  any 
strongly  marked  symptoms  of  inflammatory  fever  •  but  in  all  cases  it 
sooner  or  later  gives  rise  to  hectic  fever. 
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State  of  the  parts.—  The  cancellated  structure  of  the  bone  is  the 
part  where  tubercular  matter  is  deposited,  and  its  most  frequent  sites 
are  in  the  cancellous  structure  of  the  long  bones,  in  the  bones  of  the 
tarsus,  and  in  the  bodies  of  the  vertebrae.    There  are  two  different 
forms  in  which  it  is  deposited, — the  encysted  and  the  infiltrated  ;  and 
each  form  has  distinct  varieties.    The  encysted  form  presents  itself 
in  small  masses  contained  in  cyst,  and  it  is  sometimes  of  an  opaque 
white  and  sometimes  of  a  yellowish  colour.    The  infiltrated  variety 
may  be  either  of  a  very  firm  consistence  and  of  a  grey  semi-trans- 
parent appearance,  or  it  may  be  of  an  opaque  white  or  bright  yellow 
colour,  at  first  infiltrated  into  the  cancellous  structure,  and  eventually 
coming  to  occupy  its  place.    I  have  collected  a  great  many  beautiful 
specimens  of  tubercular  deposits  in  bone,  and  have  seen  many  exam- 
ples of  all  the  above  varieties;  but,  judging  from  my  own  observation, 
I  believe  the  infiltrated  variety  the  most  frequent.    The  morbid  de- 
posit may  be  the  result  of  previous  perversion  of  nutrition,  or  the 
change  of  liquor  sanguinis  exuded  in  consequence  either  of  congestion 
or  of  a  slight  grade  of  the  inflammatory  process.    The  change  of  the 
liquor  sanguinis  into  scrofulous  or  tubercular  deposit,  is  believed  to 
depend  on  the  constitution  or  inherent  composition  of  the  exudation. 
The  constitution  is  determined  by  that  of  the  blood  ;  and  such  being 
the  case,  the  importance  becomes  evident  of  attending  to  the  nature 
of  the  food,  of  promoting  the  proper  performance  of  the  functions  of 
the  digestive  organs,  and  of  guarding  against  everything  calculated 
to  operate  unfavourably  on  the  composition  and  properties  of  the 
blood.    In  its  progress,  the  disease  comes  to  be  accompanied  with  a 
degree  of  inflammation,  which  proceeds  to  suppuration. 

Treatment. — This  local  affection  is  very  much  influenced  by  the 
state  of  the  general  health,  which  therefore  requires  to  be  particu- 
larly attended  to  through  all  its  different  stages.  The  formation  of 
the  tubercular  deposit  in  the  cancellated  structure  of  the  bone  is  the 
first  deviation  from  its  sound  condition.  The  conditions  in  whicli 
that  formation  is  apt  to  take  place  is  the  scrofulous  diathesis,  together 
with  a  weak  state  of  the  general  health.  It  is  often  found  in  persons 
of  that  habit  who  have  been  confined  to  situations  where  the  air  is 
impure,  cold,  or  damp ;  who  have  lived  on  a  diet  not  sufficiently  nu- 
tritious ;  who  have  not  enjoyed  regular  exercise  and  exposure  in  the 
open  air ;  or  who  have  been  subjected  to  any  particular  cause  of  de- 
bility. If  the  presence  of  the  deposit  be  suspected,  the  endeavour 
must  be  made  to  limit  its  extent,  and  to  delay  the  suppuration,  by 
removing  the  patient  from  the  influences  which  excite  unhealthy 
secretion.  For  that  purpose,  residence  in  a  dry  situation,  exposure 
to  the  light  of  the  sun,  sleeping  in  an  airy  room,  free  exposure  in 
the  open  air,  generous  diet,  and  the  use  of  such  medicines  as  from 
the  particular  state  of  the  patient  arc  most  likely  to  improve  the 
general  health  must  be  strictly  enjoined.    Tonic  medicines,  and  more 
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especially  the  preparations  of  iron,  are  useful ;  but  as  permanent 
strength  can  be  communicated  only  by  the  proper  assimilation  of 
nourishment,  those  remedies  should  be  used  which,  from  the  particu- 
lar state  of  the  patient's  health,  are  most  likely  to  fit  the  digestive 
organ  for  the  reception  and  proper  digestion  of  food.  Of  all  remedies 
cod  liver  oil  is  the  most  valuable  in  this,  as  well  as  in  other  scrofulous 
affections.  Limitation  of  the  tubercular  deposit,  and  prevention  of 
suppuration  are  obviously  paramount  indications.  The  principal  doc- 
trines in  regard  to  the  pathology  and  treatment  of  tubercle  have 
already  been  stated  in  the  chapter  on  Tubercle.  When  suppuration 
does  take  place,  the  pain  should  be  mitigated  by  fomentations  and 
rest  of  the  affected  part,  and  the  matter  should  be  evacuated  as  soon 
as  its  presence  is  detected.  Sometimes  counter-irritation  by  means  of 
a  blister  gives  some  relief  from  the  pain  j  but  local  depletion  forms  no 
part  of  the  proper  treatment  of  this  affection,  as  it  would  only  dimi- 
nish the  general  strength  without  helping  to  remove  the  local  disease. 
General  Suppuration  will  be  considered  when  treating  of  Necrosis. 

ABSORPTION  OP  BONE. 

This  may  take  place  without  any  inflammation,  and  therefore  with- 
out being  accompanied  by  the  formation  of  purulent  matter,  or  of 
any  secretion  caused  by  inflammation.  Of  absorption  of  bone  with- 
out inflammation  there  two  distinct  varieties,  namely,  the  continuous, 
and  the  interstitial. 

Continuous  absorption  is  the  name  given  to  that  process  by  which 
a  portion  of  bone  is  completely  removed  without  inflammation.  The 
condition  under  which  this  process  takes  place,  is  when  a  bone  is 
subjected  to  gi'adual  and  moderate  pressure,  without  the  admission 
of  the  air  to  the  compressed  part.  If  there  be  admission  of  air  to 
the  compressed  part,  or  if  the  pressure  be  very  severe,  inflammation 
will  be  induced,  and  purulent  matter  formed,  and  the  process  by 
which  the  bone  is  removed  is  then  called  ulceration.  If  the  pressure 
be  gradual  and  moderate,  and  if  the  air  be  excluded,  the  effect  of  the 
pressure  is  to  stimulate  absorption  without  inflammation,  and  the 
process  by  which  the  bone  is  removed  is  then  called  continuous  ab- 
sorption. By  this  process  in  some  instances,  a  large  excavation  is 
formed  in  a  bone ;  and  in  others,  the  continuity  of  a  bone  is  so  inter- 
rupted that  it  becomes  divided  into  two  portions.  Examples  of  this 
singular  change  are  met  with  in  cases  of  tumours,  aneurism,  or 
chronic  abscess.  The  gradual  compression  caused  by  these  diseases 
sometimes  produces  a  depression  in  a  bone,  and  in  some  instances,  as, 
for  example,  in  an  aneurism  within  the  chest  making  its  way  to  the 
surface,  portions  of  some  of  the  ribs  are  so  completely  removed  that 
their  continuity  is  entirely  interrupted.  The  only  mode  of  treatment 
which  can  stay  the  progress  of  continuous  absorption,  is  to  remove 
the  exciting  cause,  by  curing  the  disease  from  which  it  arises. 
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Interstitial  absorption  may  affect  either  a  part  or  the  whole  of  a 
bone.  In  the  former  case  it  is  indicated  by  dull  uneasiness,  or  a  sense 
of  fatigue,  or  aching  of  the  part,  increased  very  soon  to  actual  pain 
on  exercise ;  by  slight  oedema  of  the  superimposed  soft  parts,  which 
is  also  increased  by  exercise  ;  by  lividity  from  passive  congestion,  and 
sometimes  also  by  coldness  of  the  integument.  This  form  of  inter- 
stitial absorption  often  occurs  in  the  tarsus  and  metatarsus,  and  in 
the  carpus  and  metacarpus,  and  frequently  terminates  in  caries.  In 
this  disease  the  laminated  portion  of  a  bone  is  converted  into  can- 
cellated texture,  and  the  walls  of  the  cells  become  thinner,  so  that 
the  cells  appear  very  large.  The  surface  of  the  bone  also  presents  a 
very  porous  appearance.  The  treatment  consists  in  attention  to  every 
measure  likely  to  improve  the  general  health,  combined  with  rest  of 
the  part  affected,  and  the  constant  use  of  gentle  counter-irritation, 
while  the  symptoms  continue.  After  the  removal  of  the  local  symp- 
toms, gentle  support  of  the  part  is  often  found  to  be  grateful  to  the 
feelings  of  the  patient. 

Interstitial  absorption  affecting  the  whole  of  a  bone  is  often  met 
with  in  diseases  which  affect  the  articular  extremities  of  the  loug 
bones.  There  is  a  wasting  and  absorption  of  the  bone  as  well  as  of 
the  other  tissues  of  the  limb.  To  such  an  extent  does  this  absorption 
sometimes  take  place,  that  the  shell  of  the  bone  becomes  extremely 
thin,  and  the  cancellated  structure  uncommonly  open,  so  as  to  present 
the  appearance  of  large  cells  with  very  thin  walls,  and  in  some  parts 
the  cancellated  structure  is  entirely  removed. 

The  removal  of  the  local  disease  which  is  the  exciting  cause  of  this 
affection,  and  the  improvement  of  the  general  health  together  with 
the  restoration  of  the  limb  to  the  performance  of  its  usual  move- 
ments, are  the  only  means  by  which  the  unnatural  absorption  can  be 
checked,  and  the  healthy  communication  of  nutrition  to  the  bone 
restored. 

ULCERATION  OF  BONE,  OK    THE    SIMPLE    AND    TRACTABLE  ULCER 

OF  BONE. 

Some  writers  use  the  term  ulceration  and  caries  synonymously. 
By  ulceration  we  mean  that  condition  of  bone  in  which  there  is  loss 
of  substance,  together  with  suppuration,  but  in  which  the  ulcer  has 
a  tendency  to  heal.  In  caries,  on  the  contrary,  while  there  is  loss 
of  substance,  together  with  suppuration,  there  is  so  far  from  being 
any  tendency  to  heal,  that  healing  is  very  difficult  to  accomplish. 
This  difference  as  to  the  tendency  to  heal  depends  on  the  different 
conditions  of  the  bone  at  the  surface  of  the  affected  part.  Liston 
observes,  "  It  may  tend  to  prevent  confusion  of  the  two  different 
morbid  states,  if  we  confine  the  term  ulceration  to  suppuration  in  and 
absorption  of  bone,  whilst  the  vessels  retain  a  considerable  power 
of  action,  throw  out  new  matter,  and  procure  a  reparation  of  the 


ULCEKATION  OF  BONE. 


377 


breach  j  and  this  condition  of  the  osseous  tissue  exists  when  the 
disease  'is  situated  on  the  surface  of  the  bone,  and  when  it  has  been 
produced  by  an  external  cause.  On  the  contrary,  the  term  caries  will 
denote  that  particular  kind  of  ulceration  in  which  reparation  is 
hardly  attempted  by  nature,  and  is  with  difficulty  obtained  by  the 
most  active  interference  ;  and  this  disease  will  be  most  generally  found 
to  affect  the  cancellated  structure." 

Ulceration  is  caused  by  pressure,  combined  with  inflammation. 
In  a  portion  of  bone,  excluded  from  the  air,  pressure  alone,  unless 
carried  to  such  an  extent  as  to  excite  inflammation,  is  not  sufficient 
to  produce  ulceration,  but  may  cause  continuous  absorption.  Some 
writers  therefore  say,  that  pressure  is  the  predisposing,  and  inflam- 
mation the  exciting  cause.  Pressure  may  be  either  external  or  in- 
ternal :  examples  of  the  latter  are  furnished  by  suppurative  ostitis 
taking  place  within  a  bone,  when  the  matter  may  make  its  way  to 
the  surface  by  ulceration  ;  and  of  the  former  many  examples  are  met 
with,  of  which  one  of  the  most  frequent  is,  pressure  on  the  surface 
of  the  bone  by  collections  of  matter  forming  in  consequence  of  in- 
flammation of  the  superimposed  soft  tissues  in  the  vicinity. 

Ulceration  of  bone  is  characterized  by  an  ulcer  of  healthy  appear- 
ance.   Examination  with  the  probe  is  sufficient  to  show  the  nature 
of  the  disease.    The  bone  itself,  which  supports  the  vdcerated  portion, 
is  not  diseased,  differing  in  this  respect  from  the  state  of  the  bone  in 
caries ;  for  while  there  is  in  each  disease  the  removal  of  part  of  a 
bone  in  consequence  of  inflammation,  in  a  state  of  simple  ulceration 
the  portion  of  bone  forming  the  surface  of  the  part  retains  its  natural 
compactness  and  firmness  ;  but  the  portion  forming  the  surface  of  a 
carious  part,  and  to  some  depth  below,  is  in  a  state  of  interstitial 
absorption.    The  action  of  the  vessels  is,  consequently,  very  much 
weaker  in  the  latter  case  than  in  the  former,  and  hence  arises  the 
difference,  as  regards  the  tendency  to  heal,  between  the  two  diseases, 
which  in  other  respects  are  very  similar.    Simple  ulcer  of  bone  is 
healed  by  the  bone  forming  granulations,  which,  though  soft  at  first, 
are  soon  converted  by  the  deposition  of  earthy  matter  into  bone. 
By  these  granulations  the  surface  is  to  a  certain  extent  elevated,  and 
the  edges  of  the  ulcer  lowered  by  a  process  of  absorption,  so  that  the 
parts  are  brought  nearly  to  a  level  with  each  other.    Owiug  to  the 
inelastic  nature  of  the  bone,  the  chasm  cannot  be  diminished  by  the 
centripetal  movement,  as  in  an  ulcer  of  the  soft  parts ;  but  it  is 
brought  nearly  to  a  level,  as  has  just  been  described,  by  the  rounding 
off  by  absorption  of  the  edges,  and  the  filling  up  of  the  centre  by 
osseous  granulations.    The  soft  parts  coalesce  with  the  granulations, 
and  a  fibrous  membrane  is  formed  over  the  latter,  on  which  a  cicatrix' 
having  a  depressed,  white,  and  firm  appearance,  is  at  last  developed' 
This  is  the  appearance  of  the  cicatrix  when  the  ulcer  of  the  bone  is 
perfectly  healed,  and  the  cicatrix  adheres  to  the  bone  ;  but  occa- 
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sionally  a  cicatrix  is  formed  before  the  bone  has  healed,  and  then  it 
does  not  adhere  to  the  bone,  but  is  elevated,  livid,  soft,  and  painful, 
and  is  usually  soon  destroyed,  exposing  again  the  ulcer  of  the  bone. 

Treatment—  The  constitutional  treatment  consists  in  the  use  of 
all  prudent  means  for  improving  the  general  health,  and  maintaining 
the  strength,  so  as  to  promote  the  energy  of  repair ;  and  the  local, 
in  the  removal  of  the  exciting  cause  and  the  employment  of  rest,  a 
proper  attitude,  simple  water  dressings,  or  medicated,  if  it  be  neces- 
sary to  stimulate,  together  with  gentle  support  by  bandages. 


CARIES. 

Caries  is  derived  from  Keipui,  to  abrade,  and  is  employed  to  denote 
a  particular  disease  of  bone.  The  terms,  caries  and  necrosis,  were  by 
the  old  writers  used  indiscriminately,  although  they  are  two  separate 
and  distinct  diseases.  In  caries,  part  of  a  bone  is  removed  by  the 
action  of  the  absorbents  causing  a  chasm  ;  in  necrosis,  part  of  a  bone 
completely  dies  :  in  caries  there  is  very  little,  in  necrosis  a  very  great, 
effort  of  nature  to  form  new  bone. 

"  The  points  of  resemblance,"  Professor  S.  Cooper  writes,  "  between 
caries  of  bone  and  ulceration  of  the  soft  parts  are  striking ; 
each  affection  is  preceded  by  inflammation ;  each  is  attended 
with  the  formation  of  matter ;  each  may  be  followed  by  the  pro- 
duction of  granulations ;  each  may  arise  from  local  or  consti- 
tutional causes;  and  each  may  be  combined  with  the  total  ex- 
tinction of  vitality  in  certain  points  of  the  textures  affected.  Thus 
precisely  in  the  same  way  as  we  often  see  ulceration  and  sloughing 
exhibited  together  in  the  soft  parts,  we  also  frequently  find  caries 
and  necrosis  prevailing  together  in  the  bones.  Some  portions  of  the 
osseous  texture  seem  to  perish  and  to  be  detached  from  the  living 
parts  of  the  bone,  while  in  other  places  caries  is  making  its  attack 
and  producing  its  usual  effects."  Caries  generally  affects  the  spongy 
extremities  of  the  long  bones,  especially  the  ends  of  the  femur  and 
tibia,  the  bodies  of  the  vertebra?,  the  bones  of  the  tarsus  and  carpus, 
the  sacrum,  the  sternum,  the  patella,  the  lower  jaw,  and  occasionally 
the  bones  of  the  cranium.  Necrosis,  on  the  contrary,  attacks  the 
compact,  lamellated,  or  firm  tissue  of  bone.  Sometimes,  though  rarely, 
caries  does  present  itself  in  the  lamellated  tissxie  of  bone ;  but  before 
this  takes  place,  the  bone  loses  its  compact  appearance. 

Causes. — These  may  be  divided  into  external  and  internal.  The 
principal  external  causes  are  a  violent  blow,  or  a  wound,  and  more 
especially  if  it  be  combined  with  a  bruise,  as  in  a  gun-shot  wound 
affecting  a  bone,  atmospheric  changes,  extensive  injury  of  the  perios- 
teum, continued  pressure  by  long  maintenance  of  one  position  (as  iu 
a  tedious  illness,  or  fever,  when  caries  of  the  sacrum  is  apt  to  take 
place,  or  of  the  trochanter  major  of  the  femur,  or  sometimes  of  both), 
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suppuration  or  ulceration  of  tbe  soft  parts  in  the  neighbourhood,  or, 
iu  short,  any  external  injury  or  condition  capable  of  exciting  inflam- 
mation and  ulceration  of  bone. 

The  principal  internal  causes  are  certain  states  of  constitution,  and 
more  especially  that  condition  which  we  denominate  scrofulous,  that 
which  is  the  consequence  of  in- 
fection from  the  venereal  poison, 
and  that  which  results  from  the 
free  or  injudicious  use  of  mercury. 
These  conditions  of  system  may 
be  considered  predisposing  causes  j 
but  they  seem  also  capable  of 
acting  both  as  predisposing  and 
exciting  causes  ; 


at   all  events, 


Caries  of  bones  of  cranium  and  face,  producing 
free  communication  between  the  mouth,  nose, 
orbits,  frontal  sinuses,  and  cranium.  Disease 
commenced  by  ulceration  of  soft  palate  with 
tubercular  syphilitic  eruption.  From  the  history 
it  appears  that  the  patient  had  been  subjected  to 
the  injudicious  use  of  mercury.  From  a  prepara- 
tion in  my  museum. 


when  any  of  them  have  produced 
the  predisposition,  caries  makes  its 
appearance  from  very  slight  exter- 
nal causes,  and  in  many  instances 
without  any  known  exciting  cause 
at  all.  The  worst  forms  of  caries 
are  those  which  take  place  when 
all  the  above  conditions  meet  to- 
gether; that  is,  in  a  scrofulous 
person  infected  with  syphilis,whose 
constitution   has    been  affected 
by  mercury.   Other  internal  cau- 
ses, predisposing  to  caries,  though  not  so  powerfully,  are  the  conditions 
of  constitution  which  exist  in  scurvy,  rheumatism,  and  gout.  Scro- 
fulous caries,  syphilitic  caries,  scorbutic  caries,  rheumatic  caries, 
and  arthritic  caries,  are  names  by  which  some  of  the  above-mentioned 
forms  of  this  disease  are  distinguished.    The  various  forms  of  caries 
differ  from  each  other  as  to  the  parts  of  bones  in  which  they  are  most 
frequently  found.    Scrofulous  caries,  the  most  frequent  form  of  all, 
usually  attacks  the  spongy  texture  of  bones,  as  the  bodies  of  the 
vertebrae,  the  spongy  extremities  of  the  long  bones,  and  the  tarsal 
and  carpal  bones,  beginning  in  these  parts  by  the  deposition  of  tuber- 
cular matter  in  their  cancellated  structure ;   which  deposition  is 
succeeded  by  inflammation,  ending  ultimately  in  caries.  Syphilitic 
caries,  which  is  the  next  in  frequency,  attacks  the  compact  parts  of 
the  bony  structure,  such  as  the  dense  or  hard  part  of  the  tibia,  the 
compact  part  of  the  ulna,  and  the  bones  of  the  cranium.  The 
rheumatic,  like  the  scrofulous,  is  most  frequently  met  with  at  the 
joint  ends  of  the  long  bones  ;  but  it  arises  from  inflammation  of  the 
ligaments   and  synovial   membrane,  extending   sometimes  to  the 
articular  surface  itself.    The  arthritic,  like  the  rheumatic,  takes  place 
in  the  region  of  the  joints,  but  seems  to  prefer  the  external  surface 
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of  the  bone,  and  is  generally  preceded  by  a  kind  of  exostosis  in  which 
the  caries  take  place,  and  by  the  formation  of  arthritic  concretions  in 
the  neighbom-hood. 

Phlegmonous  erysipelas,  suppression  of  customary  discharges,  and 
the  sudden  repelling  of  profuse  eruptions  of  the  skin,  have  been 
known  to  cause  caries. 

Symptoms. — Caries  being  a  result  of  inflammation,  is  preceded  by 
ostitis,  either  acute  or  chronic,  the  symptoms  of  which  will  vary  to  a 
certain  extent  according  to  the  nature  of  the  ostitis,  as  will  be 
readily  understood  from  what  has  been  previously  stated  regarding 
the  different  varieties  of  inflammation  of  bone.  Sooner  or  later  the 
soft  parts  contiguous  to  the  bone  participate  in  the  inflammation ; 
and  if  the  affected  part  be  situated  near  the  surface,  a  swelling  is  in 
some  little  time  observable.  This  swelling  is  firmly  adherent  to  the 
bone,  and  the  skin  over  it  becomes  red,  tense,  and  painful.  It 
ultimately  becomes  soft,  indicating  the  presence  of  suppuration  ;  and 
if  opened,  or  allowed  to  proceed  without  interference,  the  matter 
which  escapes  from  it  is  thin  and  offensive,  and  rarely  presents  the 
characters  of  well-formed  pus.  After  the  discharge  of  the  contents 
of  the  abscess,  either  spontaneously  or  on  opening  it,  the  cavity  does 
not  heal  ;  but  continues  to  discharge  matter  which  tarnishes  a  silver 
probe,  is  thin,  ichorish,  and  offensive,  and  has  that  peculiar  foetor  by 
which,  without  any  other  symptom,  it  is  possible  to  determine  with 
considerable  certainty  that  it  proceeds  from  a  part  connected  with  a 
diseased  bone.  The  foetid  matter  is  loaded  with  a  considerable 
quantity  of  phosphate  of  lime.  The  aperture  of  the  abscess  contracts 
and  takes  the  form  technically  called  fistula,  and  throws  out  from  its 
edges  granulations,  which  are  spongy,  painful,  and  very  apt  to  bleed 
on  being  touched  with  the  probe.  The  granulations  project  beyond 
the  margin  of  the  aperture,  and  the  surrounding  integument  exhibits 
a  livid  hue.  If  a  probe  be  introduced  into  the  aperture,  the  bone  is 
found  to  be  rough  and  denuded,  its  surface  irregular,  and  the  osseous 
texture  so  much  softened  that,  with  the  slightest  pressure,  the  probe 
will  sink  into  it  to  a  considerable  distance.  The  impression  commu- 
nicated to  the  surgeon  on  making  an  examination  with  the  probe,  is 
not  precisely  the  same  in  every  instance  of  caries,  the  condition  of  the 
bones  being  different,  as  was  before  mentioued,  in  different  forms  of 
the  disease.  In  caries  of  deep-seated  bones,  as,  for  example,  in 
scrofulous  caries  of  the  vertebra?,  the  accompanying  collection  of  matter 
exhibits  the  characters  of  a  chronic,  instead  of  those  of  an  acute 
abscess.  I  have  often  been  struck,  in  cases  of  scrofulous  caries  of  the 
vertebra  and  of  other  bones,  with  the  fact  that,  in  many  instances, 
patients  would  scarcely  admit  that  they  had  experienced  any  pain  in 
any  stage  of  the  disease.  The  constitutional  symptoms  vary,  in  the 
first  instance,  according  to  the  nature  of  the  inflammation  producing 
the  caries,  and  the  state  of  the  patient's  system  at  the  tunc.  In 
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scrofulous  caries  the  patient  exhibits  the  strumous  habit,  and  in 
general  symptoms  of  scrofulous  cachexy  soon  become  very  apparent. 
During  the  suppurative  stage  of  caries,  and  more  especially  in  cases 
where  the  caries  communicates  with  an  articulation,  irritative  fever 
comes  on,  but  soon  gives  place  to  hectic  fever,  by  which  in  un- 
favourable cases,  such  as  when  the  caries  is  in  inaccessible  situations, 
the  disease  proves  fatal.  In  some  instances  the  only  constitutional 
symptoms  observable  are  those  of  hectic  fever. 

State  of  the  parts. — The  bone  does  not  in  every  instance  of  caries 
present  the  same  appearance.  If  the  varieties  in  the  state  of  the 
bone  be  made  the  basis  of  arrangement,  it  may  be  said  that  caries  may 
exist  in  one  or  other  of  the  three  following  forms  : — 

1st.  That  in  which  there  is  a  regular  and  distinct  excavation  of  a 
portion  of  bone.  The  extent  of  the  disease,  however,  is  by  no  means 
indicated  by  the  extent  of  the  excavation. 

2nd.  That  in  which  the  outer  encasement  or  lamella  of  bone  gives 
way,  and  the  cancellated  structure  becomes  carious  without  any 
distinct  excavation.  In  this  form  the  destruction  by  ulceration  is 
very  supei'ficial,  being  confined  to  the  outer  encasement,  but  the 
alteration  by  interstitial  absorption  in  the  cancellated  structure  is  very 
extensive. 

3rd.  That  in  which  the  bone  has  the  appearance  of  having  been 
perforated  in  innumerable  places,  termed  the  worm-eaten  caries. 
This  condition,  no  doubt  the  result  of  enlarged  Haversian  canals,  is 
occasionally  met  with  in  the  external  surface  of  a  long  bone  affected 
with  the  first  form  of  caries,  the  perforations  being  found  in  the  outer 
encasement  in  the  neighbourhood  of  the  excavation ;  but  the  best 
examples  of  worm-eaten  caries  I 

have  seen,  have   been   in  the  Fl»"  132, 

cranium.  In  one  admirable  pre- 
paration of  this  form  in  my 
possession,  the  whole  of  the 
upper  part  of  the  cranium  is 
occupied  with  innumerable  per- 
forations, and  in  another,  the 
bones  are  in  some  parts  bored  in 
hundreds  of  places,  and  in  others, 
affected  with  necrosis.  In  the 
first-mentioned  specimen  the 
bones  have  iu  every  respect, 
with  the  exception  of  the  per- 
forations, a  healthy  appearance, 
no  traces  whatever  being  ob- 
servable of  any  other  disease,  or 
of  any  deviation  from  the 
natural  and  sound  condition  of  the  osseous  structure 


Worm-eaten  curies  of  the  cranium, 
preparation  in  my  collection. 


From 


In  some  other 
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specimens  of  this  form  of  caries,  I  have  been  struck  with  the  absence 
of  any  apparent  traces  of  change  of  structure  in  the  osseous  sub- 
stance, a  circumstance  in  which  this  form  seems  occasionally  to  differ 
from  the  other  two  varieties.  In  the  second  specimen  mentioned 
above,  the  subject  was  a  girl  twelve  years  of  age,  and  the  disease  was 
occasioned  by  a  blow. 

In  the  first  form  of  caries  there  may  be  said  to  be  three  different 
states.    First,  a  part  of  the  bone,  where  the  excavation  exists,  is  re- 
moved by  ulceration.    Second,  the  part  which  forms  the  surface  of 
the  carious  portion  is  affected  to  a  considerable  depth  by  interstitial 
absorption,  in  consequence  of  which  its  lamella?  are  so  thin,  and  its 
circulation  so  feeble,  that  a  healthy  action  rarely  takes  place.  Its 
circulation  is  sufficiently  weakened  to  create  a  great  obstacle  to  the 
formation  of  healthy  granulations,  and  yet  not  so  as  generally  to 
deprive  the  part  of  all  vitality  and  produce  necrosis.    It  is  in  the 
presence  of  this  interstitial  absorption,  that  caries  differs  from  simple 
ulceration.    Third,  beyond  the  interstitially  absorbed  part,  the  bone 
is  often  rendered  preternaturally  dense  by  the  secretion  of  new 
osseous  matter  into  its  cancellated  structure  ;  and  its  external  surface 
is,  from  the  same  action,  covered  over  with  nodules  or  spicula  of  new 
bone  at  the  parts  where  there  is  a  sound  and  firm  bone  underneath. 
In  the  second  form  the  ulceration  is  very  superficial,  but  the  intersti- 
tial absorption  very  deep  and  extensive,  and  sometimes,  as  some 
specimens  of  it  in  the  tarsal  bones  in  my  own  collection  demonstrate, 
it  extends  almost  through  the  whole  of  the  bone.    When  it  is  very 
extensive,  the  attempts  at  the  formation  of  new  bone  in  the  neigh- 
bourhood of  the  interstitially  absorbed  part  are  very  feeble,  and  in 
many  instances  no  traces  whatever  of  such  an  action  can  be  dis- 
covered.   Although  the  interstitial  absorption  frequently  extends  to 
a  great  depth,  it  is  also  certain,  on  the  other  hand,  that  occasionally 
it  is  very  superficial,  and  the  very  limited  extent,  of  change  of 
structure  is  sometimes  remai'kably  disproportioned  to  the  seveiity  and 
obstinacy  of  the  symptoms.    Caries  is  in  every  instance  a  consequence 
of  inflammation,  and  it  may  or  may  not  be  accompanied  by  the  de- 
position of  tubercular  matter  in  the  cancellated  structure.  When 
there  is  a  deposit,  it  may  present  any  of  the  varieties  of  appearance 
mentioned  in  the  section  on  suppuration  of  bone,  and,  as  is  there 
stated,  it  may  not  be  a  product  of  inflammation,  but  a  consequence  of 
previous  perversion  of  nutrition  in  a  person  of  a  scrofulous  constitu- 
tion.   In  some  instances  this  deposit  is  limited  to  a  small  part,  in 
others  it  is  very  diffused ;  in  some  it  is  contained  in  cells  of  the  can- 
cellated structure,  and  in  others,  as  many  of  my  own  preparations 
evidence,  it  seems  to  occupy  the  whole  space  included  within  the 
shell  of  the  bone,  and  scarcely  any  traces  of  the  cancellated  structure 
remain.    When  the  deposit  is  present,  the  attempts  to  secrete  new 
bone  in  the  neighbourhood  of  the  part  involved  in  the  caries  seem  to 
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be  in  general  extremely  feeble,  and  sucb  cases  are  in  consequence 
exceedingly  unpromising.  Syme  remarks,  that  after  maceration  a 
carious  bone  looks  as  if  it  had  been  burned,  being  harder,  whiter,  and 
more  brittle  than  natural.  I  have  sometimes  been  struck  with  this 
brittleness  and  hardness  after  long  maceration  and  drying,  m 
instances  where,  while  the  bone  remained  in  the  body,  it  felt  so 
extremely  soft,  that  a  probe  could  with  the  slightest  pressure,  and 
almost  without  experiencing  any  resistance,  be  made  to  sink  through 

it  in  any  direction. 

Eokitansky  remarks,  "  It  is  thought  by  Delpeck  and  Berard, 
Pouget  and  Sanson,  and  by  Mouret,  that  a  peculiar  fatty  matter  is 
generated  in  carious  bones  ;  Mouret  differs  from  the  others,  however, 
in  believing  that  the  organic  principle— the  gelatinous  portion— does 
not  disappear  from  the  bone."  Eokitansky  says,  the  sanies  produced 
by  the  bone  is  an  acrid  fatty  fluid,  and  almost  always  contains  small 
particles  of  bone,  discoloured  and  brittle,  which  look  as  if  they  had 
been  calcined,  and  are,  in  fact,  loosened  remains  of  the  bony  tissue, 
which  is  being  destroyed.  They  are,  without  doubt,  minute  particles 
of  necrosed  bone ;  for  in  every  form  of  caries,  small  imperceptible 
particles  of  bone  die,  and  are  cast  off.  More  rarely  it  happens,  that 
necrosis  of  a  larger  piece  of  the  ulcerating  bone  takes  place  (caries 
necrotica).  In  that  case  the  portions  of  bone  die,  sometimes  with- 
out partaking  at  all  in  the  inflammatory  process,  and  simply  from  the 
access  of  their  fluids  being  cut  off  by  the  carious  destruction  which  is 
going  on  around  them ;  and  sometimes  from  inflammation  and  dis- 
organization. 

DIFFERENT  MODES  OF  SPONTANEOUS  CURE. 

Nature  sometimes  accomplishes  a  cure  of  caries  in  one  or  other  of 
the  three  following  ways :  — 

1st.  By  a  complete  change  in  the  action  of  the  diseased  part,  in 
consequence  of  which  granulations  form,  which  are  converted  into 
bone ;  and  a  deposit  of  osseous  matter  thus  taking  place,  the  cavity  is 
filled  up  in  the  same  manner  as  a  simple  ulcer  of  bone. 

2nd.  By  a  process  of  exfoliation,  by  which  the  whole  of  the  ulcerated 
portion  of  bone  is  thrown  off,  together  with  the  parts  rendered  weak 
by  interstitial  absolution. 

3rd.  By  anchylosis,  or  that  process  in  which  sufficient  new  callus 
or  bone  is  thrown  out  to  ossify  the  articulation. 

Treatment. — In  all  inflammations  of  bone,  such  treatment  should 
be  adopted,  as  will  be  most  likely  to  prevent  them  from  terminating 
in  caries.  With  this  view  local  and  general  depletion,  though  neces- 
sary, must  not  be  carried  too  far,  as  the  consequent  debility  predis- 
poses to  caries;  and  as  the  danger  of  its  occurrence  is  likewise  increased 
by  the  interstitial  absorption  arising  from  the  free  use  of  mercury,  this 
medicine,  if  ventured  upon  at  all,  must  be  exhibited  with  great 
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caution.  Simple  ulceration  of  the  bone  should  be  healed  as  speedily 
as  possible;  unnecessary  irritants  should  never  be  employed  ;  abscesses 
must  be  opened,  and  «  effused  pus  ought  never  to  be  allowed  to  remain 
on  the  surface  of  the  bone,  but  must  be  early  evacuated."  If  caries 
be  the  consequence  of  scrofula  or  syphilis,  it  is  not  so  much  under  the 
influence  of  local  treatment  as  of  the  proper  constitutional  treatment 
for  those  diseases. 

When  caries  is  fairly  established,  the  treatment  varies  according  to 
the  situation  of  the  disease.  On  this  account,  the  situations  of  caries 
are  divided  into  those  accessible,  and  those  inaccessible,  to  the  surgeon. 
To  the  latter  class  belong  caries  of  the  vertebrae,  and  of  the  hip 
joint. 

In  accessible  caries,  unless  there  be  great  reason  to  hope  for  a  spon- 
taneous cure  by  one  or  other  of  the  three  processes  already  described, 
the  best  treatment  is  the  complete  removal  or  excision  of  the  diseased 
portion  of  bone.    On  no  account,  however,  should  any  attempt  at 
removal  be  made,  while  acute  inflammation  exists  in  the  bone  or  the 
neighbouring  tissues.    Although  the  carious  part  could  be  excised 
under  such  circumstances  the  operation,  instead  of  being  succeeded  by 
a  healing  process,  would,  by  increasing  the  inflammation,  cause  exten- 
sion of  the  disease.  With  regard  to  the  extent  of  removal,  suffice  it  to 
say,  that  a  firm,  sound  base  should  be  left ;  the  whole  of  the  ulcerated 
and  iuterstitially  absorbed  portion  of  bone  should  be  removed.  The 
instruments  most  serviceable  for  the  excision  or  removal  of  the 
diseased  part  vary  according  to  the  situation.     In  some  instances  a 
scoop  may  be  sufficient ;  in  others,  trephines,  saws,  knives,  or  the 
cutting  forceps  are  required.     After  removal  has  been  effected,  the 
wound  should  be  treated  in  the  manner  proper  for  a  simple  ulcer  of  bone. 
If  the  caries  has  been  in  parts  which  form  an  articulation,  the  bones 
must,  after  the  operation,  be  kept  in  apposition,  and  at  perfect  rest. 
It  sometimes  happens  that  a  patient  cannot  be  persuaded  to  submit 
to  the  operation  of  excision.    Under  such  circumstances,  the  most 
advisable  procedure  is  to  destroy  the  diseased  part  by  means  of 
the  chloride  of  zinc,  or  the  red  oxide  of  mercury.    For  my  own 
part,  I  prefer  the  former  escharotic,  but  they  both  answer  very 
well,  and  are  not,  like  acids  or  liquid  escharotics,  liable  to  the 
objection  of  sinking  deep  into  the  substance  of  the  bone,  and 
thereby  causing  extensive  and  unnecessary  destruction,  or  of  in- 
creasing the  disease.     The  escharotic  must  be  employed  so  as  to 
ensure  the  object  of  its  application,  namely,  the  complete  destruction 
of  the  diseased  part ;  and  after  it  is  taken  off,  some  lint  should  be 
introduced  into  the  wound,  and  poultices  employed  for  alleviating  the 
pain,  and  promoting  the  separation  of  the  destroyed  parts.  When 
removal  has  taken  place,  the  treatment  proper  for  a  simple  ulcer  of 
bone  should  be  adopted.  It  sometimes  happens,  that  after  the  surgeon 
has  removed,  by  instruments,  as  much  of  the  bone  as  seems  advisable, 
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a  part  still  remains  of  a  suspicious  appearance,  yet  not  so  circum- 
stanced that  it  would  be  judicious  to  remove  it  by  excision.  Some 
surgeons  recommend  that,  in  such  circumstances,  the  suspected  parts 
should  be  destroyed  by  one  of  the  escharotics  above  mentioned ;  and 
the  practice  is  often  followed  by  the  most  satisfactory  results.  At 
one  time  the  actual  cautery  was  much  employed  for  the  destruction 
of  carious  parts.  In  regard  to  this  practice,  I  cannot  do  better  than 
quote  the  language  of  Mr.  Liston  : — "  The  application  of  the  actual 
cautery  may  be  by  some  considered  necessary;  at  one  time  I  employed 
this  remedy  very  extensively  in  caries,  and  occasionally  with  very 
good  success.  I  have  since,  however,  been  led  to  change  my  opinion, 
and  am  now  inclined  to  prefer  the  potential  cautery.  By  the  appli- 
cation of  the  red-hot  iron,  the  diseased  portion  is  destroyed  effectually, 
but,  at  the  same  time,  the  vitality  of  the  surrounding  parts  is  often 
very  much  weakened,  and  their  power  of  reparation  is  diminished,  so 
that  they  are  incapable  of  assuming  a  sufficient  degree  of  action  for 
throwing  off  the  dead  part ;  their  action  being  increased,  while  their 
power  is  diminished,  they  may  become  affected  with  caries,  and  thus, 
instead  of  being  arrested,  the  original  disease  will  either  be  increased, 
or  extensive  necrosis  may  take  place." 

When  the  caries  is  in  situations  inaccessible  to  the  surgeon,  that  is 
to  say,  where  it  does  not  admit  of  excision,  as  in  the  hip-joint  and  the 
vertebrae,  the  surgeon  should  endeavour  to  obtain  anchylosis.  The 
most  important  means  for  this  end  are— eveiy  measure,  which,  in 
the  condition  of  the  patient,  it  may  be  judicious  to  adopt,  for  main- 
taining the  general  health  and  strength,  perfect  rest  of  the  affected 
parts,  and  the  employment  of  counter-irritation.  If  the  vertebrae  be 
the  subject  of  the  disease,  the  spine  must  be  kept  at  rest,  and  in  a 
reclining  position,  so  as  to  remove  from  it  the  superincumbent  weight. 
The  treatment,  however  of  caries  in  that  situation  will  be  particularly 
described  in  the  section  on  diseases  of  the  spine.  If  the  knee-joint  be 
the  part  affected,  the  limb  ought  to  be  extended,  aud  kept  in  that 
attitude  by  means  of  a  flat  concave  splint,  applied  behind  the  joint ; 
if  the  disease  be  in  the  hip-joint,  the  trunk,  thigh,  and  leg  ought  to 
be  kept  in  a  straight  line  with  each  other.  Counter-irritants  are 
also  used  with  advantage.  Those  which  are  most  generally  preferred, 
and  which  are  found  to  prove  most  beneficial  are,  blisters,  small  issues 
kept  open  by  the  occasional  application  of  potassa  fusa,  and  setons. 
Experience  seems  to  show  that,  in  some  situations,  some  of  the  means 
for  producing  counter-irritation  are  employed  with  more  advantage 
than  others  ;  but  this  will  be  more  fully  explained  in  the  description 
of  the  diseases  of  the  joints  and  of  the  spine.  One  important  point, 
however,  should  always  be  kept  in  view,  whatever  be  the  application 
employed ;  and  that  is,  not  to  produce  such  a  discharge  as  would  affect 
the  general  strength  ;  for  the  maintenance  of  the  patient's  general 
health  is  fully  as  important  as  keeping  up  counter-irritation.  When 
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a  collection  of  pus  is  perceptible,  it  must  be  opened  by  a  small  orifice 
in  the  most  dependent  part,  and  gentle  pressure  employed  to  keep  the 
sides  of  the  abscess  in  apposition. 

NECROSIS. 

This  term,  derived  from  veicpow,  to  put  to  death,  is  now,  by  the 
consent  of  surgeons,  employed  to  denote  the  dead  condition  of  bone. 
In  the  soft  tissues,  the  state  corresponding  to  necrosis  is  called  morti- 
fication. Louis,  who  was  the  first  to  restrict  the  application  of  the 
term  necrosis  to  death  of  bone,  applied  it  only  to  death  of  the  entire 
thickness  of  the  bone,  and  not  of  the  external  or  internal  part,  of 
which,  however,  there  is  frequently  complete  death,  followed  by 
removal.  The  bones  most  liable  to  necrosis,  are,  the  tibia,  the  femur, 
the  lower  jaw,  the  clavicle,  the  fibula,  the  humerus,  the  radius,  and 
the  ulna  ;  occasionally,  also,  the  bones  of  the  cranium  are  subject  to  it. 
While  caries,  as  has  been  already  noticed,  is  found  principally  to  affect 
the  spongy  portions  of  bone,  necrosis,  for  the  most  part,  attacks  those 
bones  which  are  of  a  firm,  compact  texture.  It  may  occur  at  any 
period  of  life,  and  in  both  sexes,  yet  we  more  commonly  meet  with  it 
in  young  persons  from  twelve  to  eighteen  years  of  age  ;  but  when  it 
affects  the  lower  jaw,  it  is  seldom  before  the  thirtieth  year. 

The  causes  of  necrosis  may  be  divided  into  external  and  internal. 
Of  the  former  are  severe  contusions  of  bone;  bad  compound  fractures; 
the  pressure  and  irritation  of  tumours,  of  abscesses,  or  of  a  musket 
ball ;  acute  ostitis  ;  or  the  application  of  strong  concentrated  acids.  It 
frequently  results  also  from  severe  cold,  and  occasionally  from  burns. 
Destruction  of  the  medullary  membrane  is  found,  by  experiment 
on  the  lower  animals,  to  produce  necrosis.  Another  cause  of  necrosis 
lately  met  with  is  the  inhaling  of  phosphorus,  and  this  has  been  found 
chiefly  in  persons  engaged  in  lucifer-match  manufactories.  The 
phosphorus  being  inhaled  causes  periostitis  of  a  very  severe  character ; 
and  necrosis  of  the  whole  of  the  lower  jaw  has  of  late  been  repeatedly 
noticed  as  a  result.  Some  interesting  cases  are  now  recorded  in  which 
Carnochan  and  Wood  have  successfully  removed  the  whole  of  the 
jaw  on  account  of  this  disease.  The  internal  causes  are  such  as  affect 
the  bone  through  the  medium  of  the  constitution.  Scrofula,  syphilis, 
and  the  baneful  influence  of  mercury  on  the  constitution,  seem  to 
produce  a  considerable  tendency  to  necrosis. 

If  necrosis  take  place  without  any  known  exciting  cause,  it  is  said 
to  be  idiopathic;  if  it  be  the  consequence  of  a  compound  fracture,  it  is 
called  compound  ;  if  it  be  caused  by  violence,  as  by  a  blow,  it  is  de- 
nominated traumatic. 

Varieties  of  Necrosis. — The  different  forms  or  varieties  of  necrosis 
are  by  some  arranged  into  two,  by  others  into  three,  separate  and 
distinct  species.    We  shall,  however,  consider  four  varieties. 
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1.  That  form  which  generally  occurs  in  a  person  of  a  scrofulous 
habit  of  body,  and  in  which  the  short  bones  are  affected,  as  those  of 
the  tai-sus,  metatarsus,  carpus,  or  metacarpus. 

2.  That  form  in  which  there  is  death  only  of  the  outer  lamella, 
that  is,  in  which  the  disease  is  superficial,  and  does  not  extend  through 
the  whole  thickness  of  the  shell  of  the  bone.  This  form  presents 
itself  in  the  flat  bones,  as  the  scapula,  and  the  bones  of  the  cranium, 
as  well  as  in  the  long  bones. 

3.  That  form  which  destroys  the  internal  part  of  a  bone,  and  in 
which  the  cortex  or  outer  shell  is  not  affected.  This  is  by  some 
writers  called  internal  necrosis. 

4.  That  form,  in  which  the  whole  thickness  of  a  bone  perishes. 
The  three  last-mentioned  forms  may  be  distinguished  from  each  other 
by  the  names  of  external  or  periperal,  internal  or  central,  and 
general  necrosis,  named  by  some  necrosis  totalis,  to  distinguish  it  from 
the  external  and  internal,  which  they  comprehend  under  the  head  of 
necrosis  partialis. 

Symptoms  of  the  First  Form. — An  indolent  swelling  first  presents 
itself,  unattended  with  much  pain  or  constitutional  disturbance.  The 
swelling  is  at  first  hard,  after  some  time  (edematous,  and  at  length 
attended  with  fluctuation  in  consequence  of  a  thin  ichorish  fluid 
collected  in  the  part.  If  a  probe  be  introduced,  the  bone  will  be  felt 
to  be  rough,  and  divested  of  its  periosteum.  The  aperture  has  little 
tendency  to  heal.  In  consequence  of  the  continued  irritation,  hectic 
fever  is  produced.  As  in  this  form  nature  makes  no  attempt  at 
reproduction,  removal  of  the  limb  is  absolutely  necessary. 

Symptoms  of  the  Second  Form. — These,  in  the  first  instance,  depend 
upon  the  cause  of  the  disease,  which  is  often  an  acute  abscess,  or  acute 
periostitis,  or  acute  ostitis.  A  small  abscess  occurs  in  the  soft  parts, 
which,  if  left  to  nature,  discharges  itself.  If  a  probe  be  introduced, 
the  bone  is  found  to  be  bare,  and  a  part  perhaps  loose.  The  aperture 
does  not  heal  until  the  sequestrum  or  dead  portion  of  the  bone  is 
removed,  but  becomes  what  is  technically  called  a  fistula.  The  sepa- 
ration of  the  sequestrum  is  effected  by  the  absorbents  taking  up  the 
next  layer  of  bone,  and  bears  an  analogy  to  that  process  by  which 
sloughs  of  the  soft  parts  are  detached.  The  aperture  now  heals  by 
granulation  in  the  same  manner  as  in  simple  ulcer  of  bone.  This 
form  of  necrosis  has  by  some  writers  been  called  exfoliation. 

Symptom  of  the  Third  Form. — There  is  most  excruciating  pain, 
supposed  to  raise  from  the  resistance  offered  by  the  cortex  or  outer 
lamella  to  the  swelling  of  the  inflamed  part.  The  inflammatory  fever 
is  often  so  high  as  to  prevent  the  patient  from  obtaining  repose.  The 
swelling  is  exceedingly  hard  and  diffused,  depending  on  the  swollen 
condition  of  the  bone.  It  also  continues  for  a  very  long  time,  before 
anything  unnatural  is  observed  in.  the  soft  parts;  but  in  them  an 
abscess  gradually  forms.     The  pain  is  not  aggravated,  as  in  other 
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forms  of  this  disease,  by  pressure  or  handling  of  the  limb.  The  other 
symptoms  nearly  correspond  with  those  of  general  necrosis. 

Symptoms  of  the  Fourth  Form.— In  this  form  of  the  disease  the 
articulatory  extremities  are  not  generally  involved.  Pain  of  a  most 
excruciating,  girding,  bursting  character  is  one  of  the  earliest  symp- 
toms. The  pain  is  constant,  and  is  followed  by  a  swelling,  which  is 
diffused,  presenting  no  distinct  bounds,  but  generally  greater  about 
the  middle  of  the  limb  than  elsewhere.  The  character  of  the  swelling 
at  first  is  doughy  and  elastic,  by  reason  of  the  effusion  between  the 
periosteum  and  the  bone,  and  the  thickening  of  the  periosteum  itself. 
This  is  followed  by  a  soft  swelling,  which  is  less  effused,  and  ultimately 
attended  with  fluctuation,  and  presents  the  ordinary  local  symptoms 
of  an  acute  abscess,  which,  if  permitted,  finds  an  outlet  for  itself.  If 
a  probe  be  introduced  after  the  contents  of  the  abscess  are  discharged, 
the  bone  will  be  found  to  be  bare,  and  ultimately  becomes  loose.  The 
pus  itself  is  thick,  yellow,  and  of  a  healthy,  purulent  character.  After 
the  evacuation  of  the  abscess,  there  is  some  diminution  of  the  pain  ; 
but  the  opening  has  no  disposition  to  heal,  and  presents  the  appear- 
ance which  is  technically  called  fistula.  After  the  matter  is  discharged, 
there  is  but  little  subsidence  of  the  swelling,  which  is  general,  pre- 
senting no  distinct  boundary,  and  of  a  firm,  unyielding  kind,  depending 
at  this  advanced  stage  on  the  deposition  of  new  bone,  and  certain 
conditions  connected  with  that  process. 

Constitutional  Symptoms. — Violent  inflammatory  irritative  fever 
attends  the  first  stages  of  necrosis.  If  the  constitution  be  good,  and 
not  reduced  by  long-continued  and  extensive  suppuration,  hectic 
fever  may  not  come  on  ;  but  there  is  much  reason  to  apprehend  it,  if 
the  constitution  be  feeble,  or  the  disease  very  extensive,  or  the 
articulations  affected. 

Sequestrum. — The  sequestrum,  or  dead  portion  of  bone,  is  always  of 
an  ivory  white  appearance,  except  when  it  is  exposed  to  the  atmo- 
sphere through  the  soft  parts,  or  is  situated  at  the  bottom  of  a  large 
ulcer;  it  is  then  of  a  dark  brown,  or  even  black  col  our,  in  consequence 
of  the  action  of  the  air.  When  the  sequestrum  is  struck  with  a 
probe  or  piece  of  metal,  it  emits  a  peculiar  hollow  souud,  and  is  thus 
readily  distinguished  from  sound  bone.  In  general  necrosis,  that  is, 
when  the  whole  thickness  of  the  shaft  perishes,  the  sequestrum  is 
situated  within  the  newly  deposited  bone ;  in  other  words,  the  new 
bone  surrounds  or  embraces  the  sequestrum,  which  is  observed  to  be 
somewhat  reduced  in  size,  in  comparison  with  the  original  bone. 
Some  authorities  suppose,  that  the  absorbents  have  the  power  of 
removing  a  portion  of  the  sequestrum  into  the  system.  Hunter, 
Blizzard,  and  Kussell  held  this  opinion  ;  as  do  also  Lawrence,  Velpeau, 
and  others. 

Gulliver,  Stanley,  Liston,  and  many  others,  maintain,  that  the 
sequestrum  cannot  be   acted  on  by  the  absorbents.     Mr.  Liston 
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observes  : — "  But  a  dead  portion  of  bone  detached  from  the  surrounding 
parts  is  in  every  respect  an  extraneous  body,  and  is  not,  and  cannot  be 
acted  on  by  the  absorbents  any  more  than  a  piece  of  metal,  wood,  or 
stone.  Some  have  gone  so  far  as  to  affirm  that  portions  of  foreign 
bodies,  ligatures,  <fec,  are  absorbed,  but  this  opinion  is  altogether  too 
absurd  to  require  any  contradiction  ;  the  knots  of  ligatures,  like  por- 
tions of  glass  or  other  foreign  substance,  become  surrounded  with  a 
dense  cyst,  and  often  remain  in  the  body  for  a  long  time ;  so  do  por- 
tions of  dead  bone,  separated  by  the  process  here 
described.  A  series  of  experiments  were  made  by 
Gulliver,  in  order  to  put  this  question  at  rest, 
many  of  which  I  witnessed  and  assisted  at,  and 
several  also  I  repeated.  Setons  of  bone  were  in- 
serted, and  worn  for  a  long  time ;  thin  plates  of 
bone  were  confined  on  suppurating  surfaces,  pieces 
of  bone  were  inserted  in  the  medullary  canal  of 
various  animals,  and  kept  there  for  months,  and  in 
one  instance  for  more  than  a  year.  These  foreign 
bodies  were  weighed  with  the  greatest  care  and 
accuracy  before  and  after  they  were  so  exposed, 
and  were  found  unaltered  in  any  respect."  That 
the  sequestrum  is  often  much  less  than  the  original 
bone  is  a  fact  which  is  beyond  all  doubt ;  but  ab- 
sorption does  not,  and  cannot  take  place,  except 
through  the  medium  of  the  vessels  of  the  seques- 
trum, before  it  has  lost  its  vitality. 

Separation. — Respecting  the  process  by  which 
the  dead  portion  of  bone  is  separated  from  the 
living,  the  older  writers  had  very  vague  ideas,  but 
the  investigations  of  Wiedmann  have  set  this  ques- 
tion at  rest.  "  The  parts  surrounding  the  dead 
portion  directly  become  preternaturally  vascular. 
A  groove  is  next  formed  all  round  the  sequestrum, 
which  is  generally  believed  to  be  produced  by  the 
action  of  the  absorbents  of  the  adjoining  living 
bone,  or,  as  Hunter  first  demonstrated,  the  groove 
is  formed  by  the  absorption  and  disintegration  of 
that  part  of  the  living  bone  which  is  contiguous  to 
the  dead  ;  its  earthy  matter  being  first  taken  away, 
and  then  its  animal  part,  the  groove  begins  on  the 
surface,  and  extends  gradually  more  and  more  deeply,  until  the 
dead  portion  is  completely  undermined  and  detached."  Separation 
having  been  effected,  the  expulsion  or  elimination  of  the  loosened 
sequestrum  is  promoted  by  the  growth  of  granulations  below  it,  and 
in  some  situations  the  mere  growth  of  these  granulations  pushes  it 
trom  the  part  on  which  it  is  placed. 


Drawing  of  a  prepa- 
ration in  my  own  col- 
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Reproduction. — The  power  of  reproduction  varies  much  in  the 
different  bones  of  the  body,  being  great  in  some,  and  less  in  others, 
while  there  are  those  in  which  it  is  not  at  all  manifested.  It  is,  of 
course,  much  greater  in  young  healthy  subjects,  than  in  old  debilitated 
persons.  Though  the  long  bones,  the  lower  jaw, 
the  clavicle,  and  the  scapula  possess  the  power  of 
reproduction  to  a  very  considerable  extent,  the 
short  cuboid  bones  cannot  be  reproduced.  A  case 
is  related  by  Wiedmann,  in  which  nature  effected 
reproduction  of  nearly  the  whole  of  the  lower  jaw  ; 
and  one  by  Chopart,  in  which  the  clavicle  was  re- 
produced. An  instance  is  also  on  record,  of  the 
reproduction  of  nearly  the  whole  of  the  scapula. 
Portions  of  the  cranium  under  particular  circum- 
stances may,  to  a  certain  extent,  be  reproduced  ;  but 
if  both  the  tables  of  the  cranium  be  destroyed, 
together  with  the  pericranium,  there  will  be  very 
slight  reproduction  ;  for  the  dura  mater  has  very 
little  tendency  to  form  new  bone.  This  is  the 
reason  why,  after  the  operation  of  trephining,  the 
pericranium  and  both  tables  of  the  skull  being  re- 
moved, reproduction  does  not  take  place  to  any 
great  extent. 

From  what  source  is  the  New  Bone  derived  ? — 
This  is  indeed  a  "  qusestio  vexata."  Different  pa- 
thologists give  different  auswei'3  to  the  following 
questions,  Whether  nature,  for  the  accomplish- 
ment of  her  purpose,  employs  the  vessels  of  the 
periosteum — or  those  of  the  medullary  membrane 

 or  those  of  the  old  bone  itself?    It  seems  clear  that  in  external 

necrosis,  new  granulations  spring  up  from  the  living  bone,  and  repro- 
duction is  effected  in  the  same  manner  as  in  simple  ulcer  of  bone.  In 
internal  necrosis,  it  is  supposed  that  the  living  cortex  or  outer  lamella 
of  the  bone, 'which  becomes  preternaturally  vascular,  swollen,  and 
softened,  is  the  source  of  the  new  bone.  That  it  cannot  be  by  the 
vessels  of  the  medullary  membrane,  is  manifest  from  observation  ; 
for  in  this  form  of  necrosis  the  medullary  membrane  is  completely 
destroyed.  In  general  necrosis,  or  those  cases  in  which  the  entire 
thickness  of  a  bone,  and  the  medullary  membrane  perish,  it  is  believed 
that  the  new  bone  is  derived  from  the  periosteum  of  the  old  bone. 
Duhamel  first  mooted  this  opinion,  which  Troj a  afterwards  supported. 
Troja  produced  necrosis  by  passing  a  red-hot  iron  into  the  medullary 
canal  of  various  animals,  and  he  ascertained  that,  when  a  portion  of 
bone  is  about  to  perish,  the  periosteum  becomes  detached  and  raised 
up  from  the  bone,  and  the  space  is  occupied  by  purulent  matter. 
Macartney  had  an  opportunity  of  witnessing  this  separation  of  the 
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periosteum  from  the  bone  in  the  human  body,  in  consequence  of 
destruction  of  a  small  portion  of  the  medullary  membrane  by  disease. 
The  periosteum  becomes  very  vascular,  aud  thereby  is  rendered  soft, 
pulpy,  villous,  and  perfectly  red  on  the  surface  in  contact  with  the 
bone,  the  cellular  tissue  external  to  it  also  becoming  swollen.  The 
ceutral  part  of  the  periosteum  is  next  converted  into  cartilage,  and 
afterwards  into  bone,  so  that  the  new  bone  is  formed  in  the  centre  of 
the  periosteum.    "  Some  pathologists  deny  the  ossific  power  of  the 
periosteum,  and  claim  the  whole  production  of  new  osseous  substance 
for  the  bone  itself.    That  the  process  of  reproduction  may  be  accom- 
plished in  this  way,  I  am  not  prepared  to  deny,  but  that  it  is  not 
necessarily  or  always  so  performed,  will,  I  think,  appear  from  the  fol- 
lowing case  and  experiments  by  Syme  : — "  A  girl,  twelve  years  of  age, 
strained  her  ankle,  in  the  month  of  March,  1835.  Inflammation 
followed,  extending  up  to  the  knee,  and  attended  with  violent  fever. 
She  was  brought  to  the  hospital,  and  placed  under  my  care.  Incisions 
were  soon  afterwards  made  to  evacuate  a  large  collection  of  matter, 
which  had  formed  in  the  leg  ;  and  the  bone  being  found  dead,  while 
the  patient's  strength  was  rapidly  going  away,  I  amputated  the  limb 
above  the  knee,  five  weeks  after  the  injury  had  been  received.  The 
girl  recovered,  and  is  now  well.    In  examining  the  limb,  to  ascertain 
the  extent  to  which  the  bone  had  died,  I  found  that  it  was  partially 
surrounded  by  the  commencement  of  a  new  one.    The  shell  had 
already  acquired  considerable  firmness  at  some  parts,  but  was  not 
equally  thick  throughout,  and  did  not  seem  fixed  to  the  ends  of  the 
old  shaft.    This  observation  led  to  a  very  careful  dissection  of  the 
parts  couceimed  ;  and  they  are  now  before  the  Society.    It  will  be 
seen  that  the  tibia  had  died  very  nearly  from  end  to  end,  and  that  the 
new  shell  enclosing  it  has  been  formed  in  the  periosteum.    The  new 
osseous  substance  may  be  observed  at  some  parts,  in  the  form  of  dis- 
tinct scales.  At  other  parts,  it  looked  as  if  it  had  originally  consisted 
of  separate  portions,  and  been  formed  by  their  union.    The  peri- 
osteum connecting  these  portions  to  each  other,  and  to  the  extremities 
of  the  bone,  was  not  thickened  beyond  its  natural  condition,  and  where 
it  covered  the  posterior  surface  of  the  tibia,  though  quite  detached 
from  the  old  bone,  had  not  suffered  any  further  change.    There  is 
here,  then,  an  instance  of  a  bone  dying  suddenly  in  consequence  of 
acute  inflammation,  without  any  thickening  being  jireviously  found 
in  its  neighbourhood,  and  nevertheless  succeeded  by  the  production  of 
a  new  osseous  shell,  which  evidently  could  not  proceed  from  the  old 
bone,  and  no  less  evidently  depended  on  an  ossific  process  resident  in 
the  periosteum.    As  nature  is  not  capricious  or  variable  in  her  pro- 
-  ceedings,  I  regard  this  case  as  sufficient  of  itself,  without  any  further 
evidence,  to  establish  the  ossific  power  of  the  periosteum.    But  with 
the  view  of  making  the  matter  still  move  clear,  I  performed  the  fol- 
lowing experiments  : — I  exposed  the  radius  of  a  dog,  and  removed  an 
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inch  and  three-quarters  of  it,  together  with  the  periosteum.  At  the 
same  time  I  exposed  the  radius  of  the  other  leg,  and  removed  a  cor- 
responding portion  without  the  periosteum,  which  was  carefully  de- 
tached from  it,  and  left  quite  entire,  except  where  slit  open  in  front. 
Six  weeks  afterwards  the  dog  was  killed,  and  the  bones  examined.  In 
the  one  from  which  a  portion  had  been  taken,  together  with  the  peri- 
osteum, the  extremities  were  found  extended  towards  each  other  in  a 
conical  form,  with  a  great  deficiency  of  bone  between  them,  and  in  its 
place  merely  a  small  baud  of  tough  ligamentous  texture.  In  the 
other,  where  the  periosteum  had  been  allowed  to  remain,  there  was  a 
compact  mass  of  bone,  not  only  occupying  the  space  left  by  the  por- 
tion removed,  but  rather  exceeding  it  in  thickness.  This  experiment, 
when  repeated,  afforded  the  same  results. 

"  I  next  exposed  the  radius  of  another  dog,  and  separated  the  peri- 
osteum from  the  bone,  as  in  the  former  experiment ;  but  then,  instead 
of  cutting  out  the  denuded  bone,  inserted  a  thin  plate  of  metal  be- 
tween it  and  the  periosteum.  The  edges  of  the  membrane,  and  then 
those  of  the  skin,  were  sewed  together,  and  the  wound  healed  kindly. 
At  the  end  of  six  weeks  I  dissected  the  limb,  and  found  a  deposition 
of  osseous  substance  in  the  periosteum,  forming  a  bony  plate  exterior 
to  the  metal,  and  not  connected  to  the  old  bone,  except  by  the  mem- 
brane. I  lastly  exposed  the  radius  of  a  dog,  and  cut  away  the  peri- 
osteum to  the  same  extent  that  it  had  been  detached  in  the  experi- 
ment just  mentioned,  and  surrounded  the  denuded  bone  with  a  piece 
of  metal.  At  the  end  of  six  weeks  I  found  a  thick  tough  capsule 
formed,  enclosing  the  metallic  plate,  but  having  no  osseous  substance 
in  it.  The  evidence  which  has  now  been  adduced  seems  to  me  suffi- 
cient for  putting  beyond  all  question  the  power  of  the  periosteum  to 
form  new  bone,  independently  of  any  assistance  from  the  old  one." 

From  the  case  and  experiments  published  by  Syme,  it  seems  war- 
rantable to  conclude,  that  the  new  bone  is  formed  within  the  centre  of 
the  old  periosteum,  which  first  undtTgoes  the  various  preparatory 
changes  already  described.  The  observations  of  many  other  authori- 
ties have  led  them  to  the  same  conclusion;  and  I  have  for  years  ex- 
hibited to  the  Class  of  Surgery  in  Marischal  College,  a  beautiful  pre- 
paration, still  in  my  possession,  which  most  clearly  demonstrates  the 
vascularity  of  the  inner  surface  of  the  periosteum,  the  deposition  of 
ossific  matter  within  its  centre,  and  the  perfect  continuity  of  the 
altered  portion,  in  which  is  contained  the  new  bone,  with  the  peri- 
osteum of  the  neighbouring  portions  of  bono  which  are  not  involved 
in  the  disease. 

Such  seems  to  be  the  correct  doctrine  regarding  the  source  of  new 
bone  in  general  necrosis ;  but  there  are  some  who  embrace  this  opinion 
only  in  part.  They  agree  that  the  new  bone  is  derived  from  the  peri- 
osteum as  its  source,  but  consider  that  it  is  not  developed  in  the 
centre,  but  formed  on  its  inner  surface  :  and  affirm  that  a  secretion 
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of  lymph  takes  place  between  the  inner  surface  of  the  periosteum  and 
the  bone,  "  which  undergoes  the  preparatory  change  into  cartilaginous 
tissue  previous  to  its  ossification."  If  this  opinion  be  correct,  it  is 
difficult  to  explain  the  vascularity  of  the  interior  of  the  new  bone. 

Macartney  believes  that  the  new  bone  is  formed  from  the  perios- 
teum, but  seems  to  think  that  it  is  not  developed  in  its  centre,  as  the 
experiments  and  case  of  Syme,  and  the  preparation  in  my  own 
museum,  tend  to  prove,  but  formed  on  its  inner  surface ;  and  he 
describes  the  original  periosteum  as  disappearing,  not  as  becoming 
afterwards  attached  to  the  new  bone.  He  remarks  that  "  the  first 
and  most  important  circumstance  is  the  change  which  takes  place  in 
the  organization  of  the  periosteum ;  this  membrane  acquires  the 
highest  degree  of  vascularity,  becomes  considerably  thickened,  soft, 
spongy,  and  loosely  adherent  to  the  bone.  The  cellular  substance 
also,  which  is  immediately  connected  with  the  periosteum,  suffers  a 
similar  alteration ;  it  puts  on  the  appearance  of  being  inflamed,  its 
vessels  enlarge,  lymph  is  shed  into  its  interstices,  and  it  becomes 
consolidated  with  the  periosteum.  These  changes  are  preparatory  to 
the  absorption  of  the  old  bone,  and  the  secretion  of  the  new  osseous 
matter,  and  even  previous  to  the  death  of  the  bone  which  is  to  be 
removed.  In  one  instance  I  found  the  periosteum  vascular  and  pulpy, 
when  the  only  affection  was  a  small  abscess  of  the  medulla,  the  bone 
still  evidently  retaining  its  connexion  with  the  neighbouring  parts,  as 
it  readily  received  injection.  The  newly  organized  periosteum,  &c, 
separates  entirely  from  the  bone,  after  which  it  begins  to  remove  the 
latter  by  absorption  ■  and  while  this  is  going  on,  its  inner  surface  be- 
comes covered  with  little  eminences  resembling  granulations  In 
proportion  as  the  old  bone  is  removed,  new  osseous  matter  is  dis- 
persed in  the  substance  of  the  granulations,  while  they  continue  to 
grow  on  the  old  bone,  until  the  whole  or  a  part  of  it  is  completely 
absorbed,  according  to  the  circumstances  of  the  case.  What  remains 
of  the  investment  after  the  absorption  of  the  old  bone  and  the  forma- 
tion of  the  osseous  tube  which  is  to  replace  it,  degenerates,  loses  its 
vascularity,  and  appears  like  a  lacerated  membrane.  I  have  never 
had  an  opportunity  of  examining  a  limb,  a  sufficient  time  after  the 

ZTZm*  t  t  \lST'  t0  aSC6rtain  WhGther  the  i-estment  be  at 
^  f  ,bed;ibUtin  S0We  I  W  seen  very  little 

.  naming.    During  the  progress  of  the  disease  the  thickened  cellular 

formed tT?    VT  *  and  ifc  aclheres  sfc™%  *°  «he  Sew 

formed  bone  to  which  it  ultimately  serves  as  a  periosteum."    I  have 

introduced  the  above  extract  because  it  well  describes  some  points 
-  and  gives  a  d:sfcinct  account  of  the  writer's  views ;  but  from  Xt 
been  previously  stated,  ifc  will  be  seen  that  I  fblloV  the  auTho'i 
whose  views  do  not  altogether  coincide  with  these    ItZ Z  i  f 
opnnon  that  when  necrosis  is  attended  with  destu  iion  of  le  bon 
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and  of  the  medullary  membrane,  the  bone  may  be  regenerated  from 
three  sources,  namely,  from  the  periosteum  which  invested  the  old 
bone,  or  from  the  articular  ends  of  the  old  bone  y  or,  if  the  periosteum 
be  destroyed,  from  the  soft  parts  which  surrounded  it.  He  states 
that  he  destroyed  the  medullary  membrane  in  a 
dog's  tibia,  and  removed  the  periosteum,  and  yet 
reproduction  ensued  from  the  vessels  of  the  sur- 
rounding cellular  tissue,  which  became  exceedingly 
condensed,  so  as  to  form  a  periosteum.  The  re- 
sults of  some  of  the  experiments  of  Dupuytreu, 
Breschet,  and  Villerm6,  on  the  formation  of  callus, 
in  some  respects  agree  with  the  evidence  furnished 
by  the  experiment  of  Stanley. 

In  internal  necrosis  the  separation  of  dead  bone 
from  living  proceeds  in  the  manner  already  de- 
scribed, and  the  sequestrum  is  contained  within  the 
sequestral  capsule,  formed  partly  by  the  old  bone, 
the  outer  layer  of  which  expands  and  grows  during 
the  continuance  of  the  suppuration  by  the  ddata- 
tion  of  its  Haversian  canals,  and  the  formation  of 
new  bone  in  their  interstices.    Around  the  shell  of 
expanded  old  bone  there  is  formed  also  a  portion 
of  new  bone  by  the  periosteum,  and  they  together 
compose  the  sequestral  capside  in  internal  necrosis. 
As  soon  as  the  sequestrum  is  removed  from  its 
shell,  the  mass  of  granulations  on  the  inner  surface 
of  the  old  bone  ossifies,  and  instead  of  a  medullary 
tube,  there  is  formed  a  solid  cylinder  of  bone.  But 
it  has  been  stated  by  a  great  authority  on  this  sub- 
ject, "  at  a  later  period,  a  gradual  enlargement  which 
takes  place  in  the  Haversian  canals  of  the  new  bone,  changes  its  struc- 
ture into  cellular,  and  incompletely  supplies  the  place  of  a  medullary 
tube."    When  the  process  of  regeneration  is  completed,  the  bone  con- 
sists, from  without  inwards,  of  the  bone  formed  by  periosteum,  the 
outer  layer  of  old  bone  which  did  not  become  necrosed,  and  of  the 
central  portion  of  new  bone  formed  by  the  granulations  within,  and 
which  come  for  so  long  to  occupy  the  place  of  a  medullary  canal. 
The  interior,  at  first  solid,  becomes  opened  up  at  last  in  a  manner 
already  mentioned,  and  the  boundary  between  the  new  and  old  por- 
tions of  the  sequestral  capsule  ceases  to  be  distinguishable,  and  the 
misshapen,  expanded  mass  eventually  takes  on  the  natural  form,  and 
appears  like  one  homogeneous  formation. 

Cloacce.— In  the  sides  of  the  newly  formed  bone  are  observed  a 
number  of  foramina,  called  by  Wiedmanu,  cloacce,  aud  by  Troja, 
foramina  grandia,  which  serve  as  an  outlet  for  the  extraction  of  the 
sequestrum,  provided  it  be  not  too  large,  and  for  the  escape  of  the 
purulent  matter  confined  within  the  cavity  of  the  bone. 
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generally  pi-esent  themselves  in  the  middle  or  under-third  of  the 
bone,  and  are  usually  of  an  oval  shape,  and  oblique  in  their  direction. 
Davies  and  some  others  suppose  that  the  cloacaa  are  formed  by  the 
matter  secreted  in  the  interior  of  the  new  bone,  which,  from  its  great 
quantity,  distends,  and  ultimately  bursts  the  periosteum,  thereby 
giving  rise  to  these  aperture's.  According  to  Wiedmann,  this  doc- 
trine is  incorrect,  for  cloacse  are  observed  in  situations  where  matter 
does  not  exist.  Others  attribute  their  formation  to  the  corrosive 
qualities  of  the  pus  ;  but  it  seems  more  probable  that  they  are  occa- 
sioned by  the  non-deposition  of  osseous  matter,  at  certain  parts  in 
the  centre  of  the  periosteum.  In  some  preparations,  the  parts 
where  bone  has  not  been  deposited,  are  filled  up  by  periosteum.  In 
a  preparation  in  my  collection,  there  are  several  cloacse  filled  up  by 
periosteum,  which  is  evidently  continuous  with  that  which  covers  in, 
and  that  which  lines  the  outer  and  inner  surfaces  of  the  neighbouring 
portions  of  new  bone,  these  portions  being  clearly  deposited  in  the 
centre  of  the  periosteum. 

After  the  entire  removal  of  the  sequestrum,  "  the  new  bone  gra- 
dually becomes  consolidated  and  smooth  on  the  surface,  by  the  action 
of  the  absorbents,  and  is  lined  by  a  medullary  membrane." 

Treatment. — Preventive  treatment  should  be  first  employed  with 
an  activity  commensurate  with  the  severity  of  the  symptoms,  and  the 
strength  of  the  patient.  If  the  ostitis  proceed  from  syphilis  or 
scrofula,  in  addition  to  other  remedies,  the  preparations  of  iodine, 
especially  the  iodide  of  potassium,  with  sarsaparilla,  will  be  found 
valuable.  As  soon  as  the  existence  of  purulent  matter  is  detected, 
free  direct  incision  should  be  made  :  which  will  save  much  time,  alle- 
viate suffering,  spare  the  strength  of  the  patient,  and  circumscribe  the 
extent  of  the  disease.  If  hectic  fever  supervene,  the  strength  of  the 
patient  must  be  supported  by  means  of  tonics,  pure  air,  and  suitable 
diet  and  regimen,  until  the  process  of  separation  be  completed.  In 
fact,  the  duty  of  the  surgeon  during  the  process  of  separation,  which 
is  a  work  of  nature,  is  to  keep  the  limb  in  a  quiescent  state,  and  to 
combat  all  untoward  symptoms  as  they  may  arise. 

The  Process  of  Extrusion.— The  efforts  of  nature  in  this  process 
being  feeble,  the  surgeon  ought  to  interfere,  and  afford  the  necessary 
assistance  for  the  removal  of  the  necrosed  part.  The  proper  period 
tor  tins  interference  is,  when  the  sequestrum  has  been  separated  from 
the  living  portion  j  but  first,  the  surgeon  should  consider  the  course 
of  the  cloac*,  and  endeavour  to  form  some  opinion  of  the  size  of  the 
equest rum ;  hen  he  should  make  a  free  direct  incision,  generally 
n^udn.al  in  its  direction,  not  too  long,  as  there  is  dinger  of 
1  cmo  rhage,  nor  too  short,  as  the  difficulty  of  extraction  would  be 
th ereby  increased  and  the  operation  rendered  unnecessarily  tedious 
W  ben  the  sequestrum  is  loose,  it  may  easily  be  removed  by  means  of 

necessaiy  to  cut  a  portion  of  the  new  bone  which  confines  the  seques- 
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trum,  or  to  divide  tho  sequestrum  itself  by  Liston'a  forceps,  or  Hey's 
saw,  or  some  other  convenient  instrument.  "  Tho  instruments," 
Liston  observes,  "  and  especially  those  for  extraction,  ought  to  be 
very  powerful  and  suited  to  the  purpose  ;  fur  in  the  employment  of 
inefficient  means  there  is  much  folly  and  cruelty."  After  the  opera- 
tion, which  is  generally  attended  with*  a  profuse  hemorrhage,  the 
wound  should  be  filled  with  lint,  and  the  limb  placed  in  an 
elevated  position.  Antiphlogistic  means  may  be  necessary  to  prevent 
ostitis. 

There  are  certain  unfavourable  cases  of  necrosis  in  which  amputa- 
tion is  not  only  warrantable,  but  indispensable.  If  the  hectic  fever, 
caused  by  the  long-continued  suppuration,  threaten  to  prove  fatal ;  or 
if  the  neighbouring  articulations  become  involved  in  the  disease,  am- 
putation is  the  only  possible  means  of  saving  the  patient's  life.  The 
bones  of  the  tarsus  and  carpus,  as  was  previously  stated,  are  never  re- 
produced ;  and  sometimes,  in  very  weak  debilitated  persons,  there  is 
no  reproduction  in  the  long  cylindrical  bones.  In  these  cases  also 
amputation  is  admissible.  "  The  treatment,"  Liston  says,  "  may  be 
summed  up  in  a  very  few  words.  Prevent  the  necrosis  if  possible, 
open  abscesses  whenever  they  appear,  encourage  the  patient  to  move 
the  neighbouring  joints,  support  the  strength,  remove  sequestra  when 
loose,  but  do  not  interfere  until  they  are  ascertained  to  be  so,  give 
the  limb  proper  support  and  rest  when  a  large  sequestrum  is  formed. 
When  fracture  has  taken  place,  when  the  health  has  been  under- 
mined, or  when  neighbouring  joints  have  become  diseased,  am- 
putate in  order  to  save  the  life,  if  it  be  impossible  to  save  the  limb." 

RICKETS. 

The  spine  was  by  the  Greeks  called  pax^',  from  which  is  formed 
rachitis,  strictly  meaning,  disease  of  the  spine  ;  and  from  rachitis  is 
derived  the  English  word  rickets.  The  terms  rachitis  and  rickets  are 
not,  however,  used  to  denote  a  disease  of  the  spine,  but  one  in  which 
there  is  a  preternatural  softness  of  the  osseous  system,  affecting  the 
spine  in  common  with  other  parts ;  and  these  names  were  originally 
applied  to  the  disease  from  an  erroneous  impression  which  at 
one  time  prevailed,  that  it  originated  in  the  vertebral  column. 
It  is  a  remarkable  fact,  that  this  disease  appears  to  have  al- 
most escaped  observation  until  the  middle  of  '  the  seventeenth 
century,  there  being  no  distinct  account  of  it  giveu  by  the 
ancients,  nor  by  any  author  of  the  Middle  Ages.  It  was  first 
described  by  David  Whisler,  in  1G45,  but  it  was  more  fully  described 
by  Glisson,  in  1G71.  The  last-mentioned  author  states,  that  it  first 
appeared  in  England  in  the  middle  of  the  seventeenth  century,  since 
which  time  it  has  been  a  well-known  disease  in  these  islands,  and  in 
many  other  parts  of  Europe.  It  can  scarcely,  however,  be  supposed 
that  the  disease  did  not  exist  previously  to  the  above  period,  but 
that  it  had  escaped  particular  observation.     Dr.  Craigie  remarks, 
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«  Deformed  dwarfs  have  been  known  in  all  ages  ;  the  gibbi,  the  vari, 
and  the  valgi  of  the  Romans  must  have  been  more  or  less  rachitic  in 
their  infancy.  From  this  cause  the  deformity  of  Thersites  might  have 
originated.  It  is  also  to  be  remarked,  that  Fabricius  Heldanus 
delineates  the  serpentine  lateral  curvature  of  the  spine  in  a  girl  of 
eieht,  whose  bones  were  soft  as  wax,  which  could  be  produced  by 
no  other  cause  save  rickety  softness." 

Symptoms. — This  disease  generally  attacks  children  between  six 
months  and  three  years  of  age  ;  but  it  is  often  known  to  occur  at  an 
earlier  period,  and  a  few  instances  are  recorded  of  its  taking  place  in 
the  foetus.  Pinel  describes  the  skeleton  of  a  rickety  foetus.  Uni- 
versity College  Museum  contains  a  splendid  specimen  which  I  have 
examined ;  and  Soemmering,  Bordenan,  Loder,  and  others  testify  to 
the  fact  that  the  disease  is  sometimes  met  with  in  the  bones  of 
the  foetus.  From  a  state  of  apparent  vigour  the  child  begins  gra- 
dually to  decline  in  health,  and  to  lose  his  liveliness  ;  the  muscles 
diminish  in  size  and  become  loose  and  flabby,  causing  that  diminished 
appearance  of  the  extremities  and  neck,  which  contrasts  strangely 
with  enlargements  perceptible  in  other  parts  of  the  body.  In  tlie 
progress  of  the  disease  there  is  much  general  weakness  ;  the  skin 
loses  its  elasticity  and  becomes  pale,  and,  in  aggravated  cases,  of  a 
dusky  appearance  ;  the  digestion  is  often  impaired  ;  the  breath  has  a 
sour  smell,  and  the  abdomen  becomes  enlarged,  and  has  to  the  touch 
a  doughy  feeling  :  this  enlargement,  for  the  most  part,  arises  from 
distension  of  the  intestines  with  gas.  It  has  sometimes  been 
believed  to  be  produced  by  disease  of  the  spleen,  or  of  the  liver,  and 
more  especially  of  the  mesenteric  glands.  There  can  be  no  doubt 
that  in  patients  affected  with  rickets,  these  organs  are  often  found  in  a 
diseased  state  ;  nor  is  this  at  all  surprising  :  but  that  such  disease  forms 
no  essential  part  of  the  state  of  the  body  in  rickets,  is  evident  from 
the  fact,  that,  in  many  instances,  there  is  found  no  diseased  condition 
of  any  internal  parts  except  the  bones.  There  is  softness  of  the 
bones  from  the  interruption  of  the  ossific  process;  and  becoming,  in 
consequence  of  this  softness,  flexible  and  incapable  of  offering  re- 
sistance, they  yield  to  the  siiperincumbent  weight  and  to  the  action 
of  the  muscles;  and  hence  result  various  unnatural  conditions 
observable  in  the  extremities,  the  spine,  the  chest,  the  pelvis,  and 
the  head. 

The  upper  and  lower  extremities  frequently  exhibit  a  remarkable 
contrast  of  appearance  ;  the  former,  from  not  having  to  support  any 
weight,  are  in  general  proportionate  and  free  from  curvature,  while 
the  latter  are  bent  so  as  to  become  much  shorter  than  natural.  The 
bones  give  way  principally  from  the  effect  of  the  superincumbent 
weight,  and  partly  also  from  the  effect  of  the  muscles.  The  form 
which  they  assume  in  the  limbs  is  generally  an  exaggeration  of  the 
natural  configuration  ;  by  which  I  moan,  an  unnatural  decree  of  the 
curvature  proper  to  the  bones.     The  lower  limbs  exhibit  great 
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varieties  of  deformity;  they  are  often  bent  laterally  by  the  action  of 

which  he  muscles  act  most  powerfully.  The  femur  may  be  bent 
forwards,  or  laterally,  or  forwards  and  outwards;  the  tibia  nl 
exhibit  a  curvature  forwards;  or  the  knees  may  both  fall  ZZ1 
-th  the  feet  thrown  outwards;  or  both  the  extremities  mly  tl 
together  thrown  to  one  side,  forming  a  curvature  of  the  whole  leLtl 
of  the  extremes,  with  the  greatest  convexity  at  the  knees  fnd 
dn-ected  to  one  aide,  and  the  concavity  to  the  other.  Although  as  it 
has  been  already  stated,  the  bones  of  the  upper  extremities  are  more 


Fig.  136. 


Fig.  137. 


Fig.  138. 


From  preparations  in  ray  own  museum. 

rarely  affected  than  those  of  the  lower,  yet  they  do  sometimes  suffer  to 
a  certain  degi'ee  both  as  to  length  and  size.  The  clavicle  may  be  bent 
unnaturally  forwards,  partly  by  the  weight  of  the  shoulder,  and 
partly  by  the  action  of  muscles  going  from  the  front  of  the  chest  to 
the  bones  of  the  extremity ;  and  the  humerus,  radius,  and  ulna  may 
also  become  bent  in  directions  determined  by  the  actions  of  the 
muscles.  The  spine  exhibits  in  a  marked  degree  the  effects  of  rickets, 
the  weight  of  the  head,  and  other  superincumbent  parts,  bending  it 
in  various  directions ;  and  with  distortion  of  the  spine  is  usually 
associated  deformity  of  the  chest,  which  is  sometimes  flattened 
laterally  by  the  ribs  falling  in  on  both  sides,  in  which  state  the 
sternum  is  pushed  forwards,  and  the  front  of  the  chest  acquires  some- 
what of  the  form   of  that  cavity  in  a  bird,  and  hence  the  expres- 
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sion  "chicken-breasted"  has  been  used  to  describe  that  peculiarity 
of  form.     The  chest,  in  these 


Fig.  139. 


Fig.  140. 


From  preparations  in  my  own  collection. 


cases,  may  be  flattened  on  one  side 
and  rendered  very  convex  on  the 
other,  as  in  lateral  curvatures 
of  the  spine  produced  by  other 
causes.  The  chest  is  shortened 
on  the  flattened  side,  and  the 
intercostal  spaces  very  much  di- 
minished from  above  downwards ; 
whereas,  on  the  convex  side,  the 
chest  is  lengthened  and  the  inter- 
costal spaces  are  larger  than 
natural.  This  condition  of  the 
chest  often  occasions  a  compres- 
sion of  the  thoracic  viscera,  and 
thus  interferes  with  the  easy  per- 
formance of  their  functions ;  hence 
arise  the  difficult  breathing  and 
palpitations  which  are  frequently 
observable  in  such  cases.  With 
respect  to  the  pelvis  it  was  the 
opinion  of  the  late  Mr.  John  Shaw, 

that  it  will  be  found  distorted  only  in  those  cases  where  marks 
of  rickets  are  found  in  other  parts  of  the  skeleton  besides  the 
spine  and  chest.    He  made  an  examination  of  an  extensive  series 
of  skeletons   in  which   there  was  curvature  of   the  spine  ;  and 
found  that  in  some,  the  deformities  were  confined  to  the  spine 
and  chest,  while  in  others,  he  observed  marks  of  rickets  in  other  bones 
also  ;  but  in  no  single  instance  of  the  former  class  did  he  find  any 
distortion  of  the  pelvis  ;  and  he  therefore  concluded  that  in  cases  of 
rickets,  although  the  spine  and  ribs  may  be  deformed,  the  pelvis  will 
not  be  found  distorted,  unless  the  disease  affect  the  skeleton  generally. 
The  distortions  of  the  pelvis  are  various  ;  the  bones  may  be  pressed 
to  one  side,  or  the  inlet  may  bp  diminished  from  before  backwards  ;  or 
if  the  softening  be  very  great,  and  the  patient  be  able  to  walk,  the 
ossa  innominata  may,  to  a  certain  extent,  be  approximated  towards 
each  other  at  certain  parts  by  the  pressure  of  the  thigh-bones  against 
the  acetabula.    The  head  is  larger  than  natural,  and  has  a  singular 
appearance  from  its  two  grand  divisions  becoming  disproportion ed  to 
each  other,  the  facial  portion  retaining  its  natural  size,  while  the 
cranial  appears  much  enlarged.     The   enlargement  of  cranium  is, 
however,  more  apparent  than  real.    It  appears  larger  than  it  really 
"  is,  owing  to  want  of  development  of  the  bones  of  the  face.   The  usual 
appearances  aboiit  the  head  are  discoverable  at  an  early  period  j 
indeed,  according  to  Killian,  they  constitute  the  earliest  symptoms  of 
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rachitis.  It  is  an  observation  made  by  some  authorities,  that  in 
rickety  patients  there  has  been  found  a  more  early  development  than 
usual  of  the  mental  faculties. 

State  of  the  parts. — In  rickets,  the  earthy  matter  is  deficient,  and 
the  bone  is  light,  spongy,  and  soft,  of  the  consistence  of  cartilage,  and 
is  easily  cut  with  the  knife.  The  vessels  of  the  bone  appear  numerous 
and  large,  and  are  loaded  with  dark-coloured  blood.  The  bone  is  of 
a  red  colour  varying  in  shade  from  pink  to  brown.  The  walls  of  the 
long  bones  become  very  thin,  while  the  bones  of  the  cranium  are  con- 
siderably increased  in  thickness,  but  are  changed  in  structure  so  as  to 
become  reticulated  and  spongy.  The  interior  of  the  long  bones  pre- 
sents, as  during  foetal  life,  a  loose  and  reticulated  arrangement,  with 
somewhat  of  the  appearance  of  a  homogeneous  substance  instead  of  a 
distinct  medullary  cavity  and  cancellated  structure  ;  and  instead  of 
being  filled  with  medullary  or  any  oily  secretion,  as  in  the  healthy 
state,  it  contains  a  reddish  or  brownish  serum.  The  periosteum  is 
said  by  Bichat  to  be  generally  thickened  ;  other  observers  have  also 
found  it  thickened  and  detached ;  but  Stanley,  who  examined  an 
extensive  series  of  bones  affected  with  rickets,  did  not  find  this  thick- 
ened appearance.  It  has  appeared  to  me  more  vascular  than  natural, 
somewhat  tumid,  and  to  adhere  more  firmly  than  usual  to  the  bone. 
The  condition  of  bone  above  described  may  be  succeeded  by  one  of 
growth  and  strength,  in  which  the  bones  increase  in  density  and  size 
by  a  process  resembling,  with  one  exception,  that  by  which  the 
natural  growth  of  the  bones  in  a  sound  state  is  carried  on.  A  medul- 
lary canal  is  formed  ;  instead  of  the  reddish  serum,  the  natural  oily 
secretion  is  deposited  ;  and  the  distinction  between  cancellated  struc- 
ture and  the  compact  shell  becomes  perceptible.  The  great  peculiarity 
is,  that  the  bones  become  thickest  at  the  smaller  curvatures,  where 
the  power  of  resistance  is  most  required,  and  the  deposition  not  only 
+  \es  place  on  the  outer  surface,  but  in  some  specimens  extends  into 

e  interior,  so  as  to  encroach  on  the  medullary  canal,  which  has  been 
known  in  some  instances  to  have  been  at  certain  parts  even  obliterated 
by  it.  In  the  adult  the  bones  are  often  found  to  be  stronger  than  in 
the  natural  state — their  firmness  has  been  compared  to  that  of  ivory, 
and  the  term  eburnation  has  in  consequence  been  given  to  this  con- 
dition. 

Gross,  in  his  description  of  the  morbid  anatomy  of  rachitis, 
gives  three  stages  : — In  the  first,  the  bones  are  saturated  with  a 
reddish,  watery  fluid,  which  at  a  more  advanced  period  of  this  stage 
is  replaced  by  a  gelatinous  substance  particularly  conspicuous  between 
the  medullary  membrane  and  bone,  and  between  the  bone  and  peri- 
osteum, which  he  describes  as  thickened;  in  the  second  stage,  a 
spongoid  substance  of  considerable  thickness  is  formed  between  the 
periosteum  and  bone— the  bone  is  so  soft  as  to  be  easily  bent  or  cut,  el- 
even indented  with  tho  finger  J  and  in  the  third,  the  recently  formed 
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structure  becomes  identified  with  the  bone  which  regains  its  primitive 
solidity. 

Rokitansky's  description  will  be  perused  with  interest :  "  The  texture 
of  the  bones  is  affected  in  two  ways,  of  which  sometimes  one  predomi- 
nates, sometimes  the  other.  In  the  first  case  the  bone  is  rarefied  and  in- 
creased in  size — expanded,  in  fact.  A  pale  yellowish-red  jelly  is  effused 
into  its  enlarged  canals  and  cells,  into  the  medullary  cavities,  and  even 
under  the  periosteum.  The  bone  itself  is  abundantly  supplied  with 
vessels,  and  full  of  blood,  and  its  colour  is  therefore  darker  than  natural, 
and  red.  Occasionally  this  change  reaches  to  such  a  degree,  that  the  cells 
of  the  spongy  bones,  and  those  in  the  interior  of  the  medullary  tubes, 
become  excessively  distended,  and,  as  their  walls  disappear,  are  merged 
into  larger  cavities ;  medullary  cavities  become  single  spacious 
chambers,  and  the  bones  uncommonly  soft  and  fragile  (Guerin's  Con^ 
somption  Rackitique).  In  the  second  case  the  bone  is,  in  addition, 
deprived  of  more  or  less  of  its  mineral  constituents  ;  and  sometimes 
it  is  completely  reduced  to  its  cartilaginous  element,  and  appears  like 
a  bone  that  has  been  steeped  in  acid.  The  bony  corpuscles  are  empty, 
and  their  rays  have  disappeared,  and  when  this  is  the  case,  the 
lamellar  structure  is  here  and  there  obliterated ;  at  other  parts  the 
lamella  appear,  as  it  were,  to  have  fallen  asunder,  and  the  corpuscles 
are  seen  quite  distinctly  interspersed  between  them.  It  is  upon  this 
condition  that  the  flexibility  of  rickety  bones  depends.  It  is  remark- 
able, that  in  cases  of  general  rickets,  the  reduction  of  a  bone  to  its 
cartilaginous  element  so  preponderates  in  some  bones,  as  to  go  on, 
even  to  completion,  without  any  trace  of  rarefaction." 

Treatment. — The  proper  treatment  consists  in  the  employment  of 
all  judicious  and  available  means  for  removing  weakness  of  constitu- 
tion, and  strengthening  the  general  system.    For  that  purpose  the 
most  appropriate  remedies  are,  residence  in  a  dry  and  pure  air 
sleeping  in  a  large,  airy  apartment ;  free  exposure  to  the  light  and  to 
the  sun's  rays  ;  nutritious  diet,  comprising  the  regular  use  of  animal 
food,  cream,  and  cod-liver  oil,  attention  to  clothing,  and  particularly 
in  the  cold  season  wearing  enough  to  keep  up  free  cutaneous  circula- 
tion ;  cold  or  sea-bathing  at  the  proper  season,  if  the  patient  be  strong 
enough  to  undergo  the  exertion,  and  if  that  should  not  be  found  ad- 
visable, bathing  in  tepid  salt  water,  or  sponging  the  body  ;  and  the 
regular  employment  of  friction  by  means  of  the  hair-glove  or  flesh- 
brush.    Methodical  friction  is  of  great  importance  in  this  complaint. 
The  state  of  the  digestive  system,  and  particularly  the  due  regulation 
of  the  bowels,  should  be  attended  to  ;  and,  together  with  the  above 
means,  which  are  of  the  utmost  importance  for  strengthening  the 
general  system,  it  is  advisable  to  give  some  tonic  medicine.    Of  the 
various  remedies  belonging  to  that  class,  the  preparations  of  iron  are 
employed  with  the  greatest  advantage.    Exercise  to  an  extent  not 
inducing  fatigue  is  beneGcial  ■  but  after  exercise,  and  occasionally  at 
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different  other  periods  during  the  day,  the  patient  should  recline,  to 
relieve  the  weak  parts  from  the  pressure  of  the  superincumbent 
weight.  The  use  of  the  phosphates  at  one  time  so  much  employed  on 
account  of  the  deficiency  of  earthy  matter  has  been  recently  revived, 
but  I  cannot  from  personal  experience  bear  testimony  as  to  the 
result.  Rokitansky  has  remarked  that  "  rickets  is  associated  with 
tubercle  very  rarely."  Notwithstanding  this  fact,  the  treatment 
proper  for  the  scrofulous  diathesis  is  that  which  is  found  useful  in 
rickets. 

MOLLITIES  OSSIUM. 

The  disease  known  by  the  names  mollities  ossium,  osteomalacia, 
malakosteon,  and  osteo-sarcosis,  is  extremely  rai-e,  and  appears  to  have 
been  unknown  to  the  ancients.  The  first  distinct  account  of  this 
malady  was  given  by  Gabriel  in  1688.  He  met  with  an  instance  of 
it  in  a  lady,  whose  bones  were  flexible,  and  converted  into  a  reddish 
substance  destitute  of  fibres.  Cases  were  published  in  1 69 1  by  Saviard, 
and  in  1700  by  Courtial  and  Lambert ;  in  the  "  Memoirs  of  the  Royal 
Academy  of  Sciences"  for  1752,  Morand  detailed  the  remarkable  case 
of  Madame  Supiot,  and  since  that  time  many  well-marked  examples 
are  recorded  by  different  observers.  From  there  being  so  far  a 
resemblance  between  rickets  and  mollities  ossium,  that  in  both  there 
is  softness  of  bone  and  deficiency  of  phosphate  of  lime,  some  have 
supposed  them  to  be  the  same  malady  ;  but  they  differ  so  completely 
from  each  other  in  many  respects,  that  it  is  very  evident  they  ought 
to  be  regarded  as  entirely  distinct  diseases.  Some  of  the  striking 
points  of  difference  are  the  following  : — Rickets  is  a  very  common 
affection  ;  mollities  ossium  is  so  extremely  rare,  that,  in  a  period  of 
more  than  thirty  years,  no  example  of  it  occurred  in  any  of  the 
London  hospitals.  Rickets  is  by  no  means  a  dangerous  disease ; 
^mollities  ossium  has  invariably  proved  fatal.  Rickets  is  a  disease  of 
early  life,  and  is  equally  common  in  both  sexes ;  whereas  mollities 
ossium  takes  place  in  the  middle  period  of  life,  and  the  great  majority 
of  well-marked  examples  of  it  that  are  recorded  have  been  in  females. 
One  of  the  earliest  recorded  examples  of  this  disease  in  the  male 
was  the  case  of  Jas.  Stevenson,  who  was  attacked  with  it  when 
thirty-five  years  of  age,  and  after  languishing  in  bed  for  six  years, 
died  in  1785.  In  rickets,  the  disease  commences  while  ossification  is 
imperfect,  the  phosphate  of  lime  never  having  been  deposited  to  a 
sufficient  extent ;  mollities  ossium  takes  place  after  the  process  of 
ossification  is  perfect,  and  the  phosphate  of  lime,  previously  deposited, 
is  in  a  great  measure  removed.  In  mollities  ossium  the  urine  is 
loaded  with  a  deposit  consisting  of  phosphate  of  lime ;  in  rickets 
there  is  no  such  deposit.  In  mollities  ossium  the  patient  complains 
of  pains  in  the  bones,  aud  is  distressed  with  irritative  fever ;  whereas 
these  symptoms  are  not  present  in  rickets,  or,  if  present,  they  arise 
from  other  constitutional  diseases. 
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Symptoms.— By  way  of  further  description  of  this  remarkable  dis- 
ease, I  shall  state  a  few  particulars  of  some  of  the  most  extraordinary 
examples  on  record.  The  first  case  I  shall  mention  is  that  of  Ann 
Elizabeth  Queriot,  recorded  by  Dr.  Hosty.  This  person  was  attacked 
at  the  ago  of  thirty-six,  soon  after  the  birth  of  her  first  child.  ^  She 
was  distressed  with  fever,  profuse  perspiration,  and  violent  pains  in 
the  bones  j  and  the  disease  was  attended  with  a  deposition  of  a  white 
sediment  in  the  urine.  The  disease  continued  about  two  years,  and 
the  bones  became  so  soft  that  they  bent  in  various  directions,  and  so 
much  distorted  that  her  lower  extremities  turned  upwards  so  as  to 
lie  in  a  line  parallel  with  her  body.  After  her  death  the  bones  were 
found  to  be  so  soft,  that  they  could  be  easily  cut  with  a  knife,  and  so 
flexible,  that  although  the  extremities  had  assumed  a  curved  direc- 
tion, they  could  easily  be  laid  straight.  The  cavities  of  the  bones 
contained  a  reddish  blood-like  fluid  instead  of  marrow.  No  cause 
could  be  assigned  for  the  disease,  and  during  its  progress  she  was 
three  times  pregnant. 

Another  remarkable  case  is  that  of  Madame  Supiot.  Her  disease 
was  attended  with  great  general  weakness,  fever,  pains  over  the 
whole  body,  and  a  white  sediment  in  the  urine.  General  softening 
took  place  in  her  bones,  so  that  they  yielded  to  the  action  of  the 
muscles,  and  the  distortion  was  so  complete,  that  her  lower  extre- 
mities were  drawn  upwards,  and  her  feet  lay  by  the  sides  of  her  head. 
Her  disease  lasted  five  years,  during  which  period  she  was  three 
times  pregnant.  For  some  time  before  she  was  attacked  with  this 
disease,  and  for  two  years  afterwards,  she  was  addicted  to  the  habit 
of  eating  kitchen  salt,  and  it  is  stated  that  she  used  to  take  a  pound 
and  a  half  a  week  without  mingling  it  with  her  food.  To  this  habit 
some  have  attributed  her  disease ;  a  habit,  it  may  be  remarked,  to 
which  some  others  of  those  who  have  been  subjects  of  this  malady 
were  addicted.  After  death  her  bones  were  found  to  be  soft,  sectile, 
and  flexible,  and  loaded  with  a  bloody  fluid. 

The  chief  symptoms  are  great  debility  and  emaciation ;  violent 
persistent  pains  in  all  parts  of  the  body,  but  chiefly  in  the  spine,  pelvis, 
and  limbs,  greatly  aggravated  at  night,  when  they  become  so  severe 
as  to  cause  extreme  distress ;  an  overpowering  feeling  of  prostration  • 
loss  of  firmness  and  solidity  of  the  osseous  system,  so  that  the  bones 
yield  to  the  weight  of  the  body  and  to  the  action  of  the  muscles,  giving 
rise  to  groat  distortions,  and  rendering  them  unfit  for  the  performance 
of  their  functions  ;  a  swelled  condition  of  epiphyses  j  and  fragility  of 
the  bones,  in  some  instances  to  an  extent  to  give  rise  to  fractures  on 
the  application  of  the  slightest  exciting  cause,  the  weight  of  the  body 
en  raising  the  patient,  in  some  cases,  being  sufficient  to  produce 
fracture.  The  fractures  remain  ununited,  as  might  be  expected, 
~l  the  condition  of  the  bones  is  considered.  In  some  examples  of 
disease  the  fractures  have  been  very  numerous.    In  Tyrrell's 
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case  there  were  22,  and  in  Arnott's  31.  Rokitansky  says,—"  Notun- 
frequently  niollities  ossium  is  associated  with  cancer  of  the  internal 
organs,  a  fact  which  reminds  us  of  the  old  observation  as  to  the 
brittleness  of  the  bones  in  cancer."  It  usually  affects  all  the  bones  of 
the  body,  but  in  the  majority  of  cases,  those  of  the  head  and  extre- 
mities to  a  less  degree  than  those  of  the  trunk,  and,  indeed,  in  some 
cases,  it  has  so  far  confined  itself  as  to  proceed  to  a  very  great  degree 
in  the  trunk,  while  the  extremities  are  affected  in  a  very  subordinate 
degree.  On  the  other  hand,  Solly  has  reported  two  cases  in  which 
it  was  confined  to  the  lower  extremities.  It  is  a  belief  with  some, 
that  in  general  it  begins  in  the  pelvis.  The  urine  presents  remarkable 
characters  to  be  afterwards  described.  The  digestive  organs  are 
greatly  disordered,  the  mental  faculties  remain  undisturbed,  the  body 
becomes  extremely  distorted,  there  is  manifest  constitutional  cachexia, 
and  death  takes  place  from  exhaustion  ;  but  there  are  great  varieties 
as  to  the  period  of  its  occurrence,  being  sometimes  in  a  few  months, 
and  in  many  cases  not  for  several  years. 

Age  and  Sex. — The  favourite  period  for  commencement  is  between 
the  30th  and  50th  years.  In  instances  where  the  disease  was  found 
hereditary  through  three  generations,  it  never  showed  itself  in  any  of 
the  offspring  until  after  puberty.  It  is  much  more  frequent  in  females 
than  in  males,  the  proportion,  according  to  some,  being  as  1 0  to  3. 

Morbid  Anatomy. — On  removing  the  bones,  they  are  found  to  be 
light,  flexible,  readily  made  to  snap  across ;  they  are  easily  cut  through, 
slight  resistance  being  offered  to  the  knife  by  gritty  particles ;  they 
are  like  the  periosteum,  of  a  dark-red  injected  appearance ;  the  peri- 
osteum adheres  very  loosely ;  the  bone  is  rarefied  and  atrophied,  and 
contains  a  dark  reddish-brown  grumous  fluid,  and  on  compressing 
the  pliant  bone,  the  fluid  can  be  readily  squeezed  out  of  it.  This  fluid 
is  observed,  on  making  a  section  of  the  bone,  to  be  contained  in  circular 
or  oval  cavities,  and  on  microscopic  examination,  Dalrymple  found  it 
to  consist  of  granular  matter,  nucleated  cells,  aud  caudate  corpuscles, 
and  arrived  at  the  firm  belief,  therefore,  that  it  is  a  disease  of  an 
essentially  malignant  nature,  but  that  it  differs  from  other  malignant 
affections.  Instead  of  progressively  reproducing  and  developing 
themselves  without  limitation,  the  new  and  morbid  formations  which 
replace  the  original  and  sound  structure,  seem  to  have  been  at  an 
early  age  of  their  existence  removed  by  absorption,  aud  carried  out  of 
the  system.  On  microscopic  examination  of  the  bone,  Solly  found  the 
Haversian  canals  immensely  enlarged,  the  osseous  corpuscles  greatly 
diminished,  and  the  lamellar  structure  lost.  One  of  the  most  re- 
markable indications  is  the  state  of  the  urine,  the  whole  substance 
with  which  it  is  loaded  was  found  by  Solly  to  be  phosphate  of  lime, 
absorbed  from  the  bones  and  eliminated  by  the  kidneys,  and  he 
records  a  case  where  it  formed  a  renal  calculus  which  filled  up  the 
interior  of  the  kidneys.     In  Maciutyre's  case,  the  urine  contained  an 
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immense  quantity  of  animal  matter,  with  characters  different  from 
anything  previously  described.  The  following  are  the  characters  : 
«  On  adding  nitric  acid  to  the  urine,  a  slight  yellow  opacity  was  the 
first  announcement  of  a  change  going  on  in  the  mixture  ;  this  gradu- 
ally deepened  in  tint,  with  increasing  consistency  of  the  fluid,  till  the 
whole  coagulated  into  a  bright  and  somewhat  resplendent  mass, 
presenting  very  much  the  appearance  of  a  heap  of  nitrate  of  urea 
scales,  blocking  up  the  tube.  It  further  resembled  that  substance  in 
liquefying  on  the  application  of  heat,  and  again  concreting  on  cooling, 
but  no  crystalline  arrangement  could  be  perceived,  the  sparkling 
appearance  being  evidently  due  to  numerous  air-bubbles  entangled  in 
the  mass.  Perfect  redissolution  took  place  when  the  tube  was  held 
for  a  few  minutes  in  the  flame  of  a  spirit-lamp,  or  plunged  into  hot 
water  at  160°  or  170°,  the  ordinary  coagulating  point  of  albumen; 
and  the  fluidity  thus  acquired  persisted  under  ebullition,  however 
prolonged." 

This  peculiar  and  painful  disease  hitherto  has  never  been  cured, 
and  its  cause  is  unknown.    It  is  with  the  greatest  interest  I  have 
perused  the  writings  of  Bokitansky,  Dalrymple,  Jones,  Macintyre, 
Curling,  Solly,  Paget,  Stanley,  and  others,  on  this  disease.  The 
disease,  the  leading  characters  of  which  I  have  endeavoured  to 
state,  is  that  which  has  been  described  by  Dalrymple,  Jones,  and 
Macintyre,  under  the  name  of  mollities  ossium,  and  by  Eokitansky 
under   the  names  of  osteomalacia,  malakosteon,  and  rhachitismus 
adultorum.     Paget  considers  this  as  one  of  two  diseases  included 
under  the  name  of  mollities  ossium,  the  other  being  a  condition  of 
the  bones  described  by  Hunter,  Curling,  Solly,  himself,  and  others. 
Hunter,  referring  to  a  specimen  of  mollities  ossium,  says,  the  com- 
ponent parts  of  the  bone  were  totally  altered,  the  structure  being 
very  different  from  other  bones,  and  wholly  composed  of  a  new  sub- 
stance, resembling  a  species  of  fatty  tumour,  and  giving  the  appearance 
of  a  spongy  bone,  deprived  of  its  earth,  and  soaked  in  soft  fat.  This 
form  is  admirably  described  by  Curling,  and  he  purposes  to  give  the 
name  "  Eccentric  Atrophy  of  Bone,"  to  express  one  of  the  principal 
characters  of  the  disease.  Paget  in  describing  the  disease  says, — "The 
medulla  of  the  bone  had  the  bright,  pink,  and  deep  crimson  hues, 
which  are  so  striking  in  many  instances  of  the  disease."    But  the 
constituents  of  this  apparently  peculiar  material  were,  free  oil  in 
great  quantity;  crystals  of  margarine,  free,  or  enclosed  in  fat-cells; 
a  few  fat-cells  full  of  oil  as  in  health,  but  many  more,  empty,  collapsed, 
and  rolled  up  in  strange  and  deceptive  forms.    Paget  considers  the 
specimens  he  has  described,  as  well  as  those  by  Hunter,  Curling, 
"Howship,  and  Solly,  to  constitute  a  form  of  mollities  ossium,  and  to 
consist  in  fatty  degeneration  of  bone,  which,  he  thinks,  will  eventually 
be  ascertained  to  be  a  result  of  defective  nutrition.    The  other 
disease  included  under  the  same  name,  is  that  to  which  the  descrip- 
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tions  of  Pokitansky,  Dalrymple,  Jones,  and  Macintyre  refer,  and 
winch  Paget  believes  to  consist  essentially  in  the  removal  of  the 
earthy  matter,  and  the  reduction  of  the  bone  to  its  cartilaginous  base. 
The  last-mentioned  form  is  extremely  rare  in  this  country,  much 
more  so  than  the  fatty  degeneration,  but  it  seems  to  be  more  common 
in  Germany  and  France  than  the  fatty  degeneration.  The  fatty 
degeneration  is  believed  to  take  place  to  the  greatest  extent  in  the 
extremities,  and  the  simpler  softening  in  the  trunk. 

FRAGILITAS  OSSIUM. 

In  this  state  the  animal  matter  is  comparatively  less  abundant  than 
the  earthy.  It  occurs  in  old  age  as  a  consequence  of  the  change 
which  takes  place  in  the  structure  of  the  bones  at  that  advanced 
period ;  but  it  is  also  met  with  in  middle  age,  in  which  case  it  is 
symptomatic  of  some  other  disease,  such  as  cancer,  scurvy,  or  syphilis  : 
in  these  states  it  sometimes  prevails  to  a  great  degree,  and  is  rarely 
amenable  to  treatment. 

EXOSTOSIS. 

Exostosis  is  an  unnatural  enlargement  of  bone,  exhibiting  various 
sizes  and  shapes.  The  tumour  may  involve  the  whole  bone,  or  it  may 
be  confined  to  a  small  portion.  It  may  form  rounded  prominences, 
which  are  attached  by  narrow  or  broad  bases ;  and  sometimes  the 
growth  has  the  form  of  elongated  spines  terminating  in  a  point.  The 
increased  development  of  bone  may  arise  from  the  periosteum,  the 
cellular  structure,  or  from  the  medullary  membrane. 

The  structure  of  the  tumour  resembles  ordinary  bone,  and  may  be 
either  laminated,  cellular,  or  compact,  in  its  interior.  All  bones  are 
liable  to  exostosis,  but  it  more  frequently  occurs  in  long  bones,  par- 
ticularly in  the  humerus,  femur,  and  tibia.  There  may  be  some  con- 
stitutional peculiarity  favouring  this  bony  deposit,  but  the  predispos- 
ing causes  are  generally  syphilis,  scrofula,  and  gout.  Violence  fre- 
quently excites  inflammation  in  the  bone,  by  which  the  equilibrium 
between  absorption  and  deposit  is  destroyed,  and  the  excessive  de- 
posit takes  place  in  the  manner  that  bones  are  originally  formed  and 
repaired. 

Symptoms. — Generally  there  is  but  little  pain,  in  a  healthy  consti- 
tution, unless  the  tumour  presses  on  parts  particularly  sensitive  ;  but  if 
syphilis  or  scrofula  be  the  cause  of  the  disease,  there  may  be  a  dull, 
deep-seated  pain.  Pain  is  also  more  likely  to  be  present  when  the 
tumour  is  of  rapid  growth  ;  but  when  the  growth  is  slow,  there  is 
but  little  inconvenience,  unless  it  interfere  with  some  important  or- 
gans. It  may  press  on  muscles  and  impede  their  action,  or  it  may 
impede  the  motion  of  a  joint ;  when  growing  from  the  orbit  it  may 
occasion  protrusion  of  the  eyeball  j  or,  if  from  the  internal  table  of 
the  skull,  it  may  cause  epilepsy. 
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Care  must  be  taken  to  distinguish  those  tumours  which  are  de- 
pendent upon  syphilitic  or  scrofulous  taints,  from  those  which  are 
idiopathic,  the  latter  being  inconvenient  generally  from  their  size 
and  weight,  whilsb  the  former  may  ulcerate  and  be  attended  with 
constitutional  disturbances. 

Treatment.— -If  syphilis  or  scrofula  exist,  the  constitutional  reme- 
dies employed  in  these  diseases  must  be  mainly  relied  on  ;  at  the  same 
time,  pain  may  be  relieved  by  leeches  and  anodyne  applications.  True 
idiopathic  exostosis  is  generally  but  little  diminished  by  medical 
treatment,  and  if  it  occasions  no  inconvenience,  it  should  be  let  alone; 
but  if  it  mechanically  interferes  with  the  function  of  any  part,  it  is 
to  be  removed.  The  operation  will  in  a  great  measure  depend  upon 
the  size  and  form  of  the  tumour.  If  it  be  spiculated,  it  may  be  cut 
down  upon,  and  removed  by  bone-pliers  or  a  fine  saw  ;  but  if  it  has 
a  large  base,  it  may  be  chiselled  off  piecemeal.  If  it  be  impossible  to 
reach  it  with  instruments,  the  periosteum  should  be  scraped  away,  so 
a3  to  deprive  it  of  its  nutrition,  and  it  may  exfoliate  or  be  absorbed. 
The  edges  of  the  wound  are  to  be  brought  together,  and  inflammation 
carefully  guarded  against. 

SPINA  VENTOSA. 

Spina  ventosa  is  swelling  involving  the  whole  circumference  of  a 
bone,  and  of  a  regular  form.  It  consists  of  a  bony  crust,  which  forms 
the  walls  of  a  cavity  divided  into  compartments,  which  contain  either 
an  ichorous  fluid,  or  a  reddish,  jelly-like  substance ;  or  a  cheesy,  larda- 
ceous  substance,  and  sometimes  pieces  of  cartilage  or  of  dead  bone. 

It  commences  with  deep-seated,  dull  pain,  which  is  often  the  result 
of  external  violence.  The  swelling  gradually  increases,  the  skin  be- 
comes red,  and  the  shell  bursts,  discharging  its  contents.  Sometimes 
the  walls  are  formed  merely  of  expanded  periosteum.  After  the 
contents  are  evacuated,  the  cavity  fills  with  fungous  excrescences, 
which  protrude  through  the  opening,  and  which  are  very  sensitive 
and  easily  bleed. 

The  disease  probably  commences  in  an  inflammation  and  ulceration 
of  the  medullary  membrane,  which  constantly  enlarges  the  tubular 
cavity  of  the  bone,  and  fills  it  with  foul  matter ;  at  the  same  time 
there  is  going  on  a  deposit  from  the  external  periosteum,  which  be- 
comes expanded.  At  first,  it  might  be  mistaken  for  exostosis ;  but, 
in  exostosis,  the  tumour  is  firm  and  incompressible,  whereas,  in 
spina  ventosa,  it  is  a  mere  osseous  shell. 

It  is  a  disease  of  slow  progress,  and  very  difficult  to  cure.  On  the 
fingers,  or  metacarpal  bones,  long-continued  pressure  may  perhaps 
-  effect  a  cure.  At  the  same  time,  the  patient  should  take  iodide  of 
potassium  in  large  doses.  Should  the  tumour  burst,  and  it  is  recom- 
mended by  some  to  open  it,  the  cavity  should  be  cleansed  and  injected 
with  stimulating  washes. 
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OSTEO-SARCOMA. 

Osteo- sarcoma  is  a  tumour  formed  upon  a  bone,  but  consists  not 
merely  of  bone,  but  also  of  flesh,  fat,  jelly,  and  cartilage.  It  is  de- 
pendent upon  some  constitutional  vice,  either  venereal,  scrofulous,  or 
gouty,  often  excited  by  an  external  injury. 

Boyer  considers  that  it  corresponds  to  the  cancerous  affection  of  the 
soft  parts,  and  that,  after  its  removal  by  amputation,  it  will  return  in 
other  parts  of  the  body. 

The  tumour  becomes  large  and  nodulated,  and  some  parts  are  firm, 
and  others  are  soft  and  elastic.  Upon  dissection,  the  muscles  and 
tendons  will  be  found  to  be  expanded,  and  of  a  pearly -white  colour. 
The  various  coverings  will  be  found  much  matted  together,  and  firmly 
adherent  to  the  bone.  Upon  cutting  into  the  bone,  it  will  be  found 
to  contain  cells  filled  with  medullary  or  gelatinous  matter,  intersected 
with  bony  spiculae. 

Its  growth  is  attended  with  severe  and  lancinating  pain.  The  skin 
is  stretched  and  then  inflamed  ;  finally  ulceration  occurs,  which  pro- 
duces hectic  and  death. 

Treatment. — The  treatment  in  the  early  stage  of  the  formation  is 
similar  to  that  for  exostosis  ;  but  amputation  will  generally  be  found 
necessary. 

Certain  tumours  formed  upon  bone  will  be  found  described  in  the 
chapter  on  Tumours. 
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CHAPTER  XII. 
DISEASES   OF  JOINTS. 

ACUTE  SYNOVITIS. 

Anatomical  Characters. — The  first  effects  of  inflammation  of  a  . 
synovial  membrane  are,  that  the  membrane,  instead  of  being  pale, 
thin,  smooth,  and  translucent,  as  in  the  sound  state,  becomes  red,  pre- 
tematurally  turgid  and  opaque,  with  dulness  of  its  surface.  The 
redness  depends  on  increased  vascularity,  and  may  present  the  appear- 
ance of  crimson  or  brownish  spots,  or  it  may  be  diffused  over  the 
membrane.    There  is  at  the  same  time  a  preternatural  secretion  of 
synovia,  which  is  of  a  more  aqueous  character  than  in  the  healthy 
state,  and  of  a  less  albuminous  quality.  As  the  inflammation  advances, 
other  changes  take  place  both  in  the  membrane  and  in  the  fluid.  The 
membrane  becomes  considerably  thickened  by  interstitial  exudation  ; 
it  has  some  degree  of  pulpiness  with  redness,  and  entirely  loses  its 
translucency.    The  absence  of  the  natural  smooth  glistening  appear- 
ance is  more  decidedly  observed  on  its  internal  surface,  to  which 
lymph  is  often  found  adherent,  giving  it  a  rough  appearance  ;  and  if 
the  inflammation  be  of  considerable  standing,  the  lymph  may  be 
effused  not  only  on  its  internal  surface,  so  as  to  make  that  surface 
irregular,  and  into  the  substance  of  the  tissue,  giving  rise  to  thickening, 
but  also  into  the  cellular  tissue  external  to  the  membrane,  and  by 
which  it  is  connected  with  the  surrounding  parts.    The  membrane  at 
this  stage  is  much  distended  with  a  fluid  of  a  serous  character,  having 
albuminous  or  curdy  flakes  floating  in  it,  and  hence  called  sero- 
albuminous.    This  is  the  stage  at  which  adhesion  of  opposite  sides  of 
the  membrane  may  take  place,  but  such  an  occurrence  is  comparatively 
rare,  partly  in  consequence  of  the  great  distension  from  synovia,  and 
partly  from  tendency  of  the  inflammation  to  increase.    At  a  more 
advanced  period  the  internal  surface  is  more  extensively  covered  by 
lymph,  which  becomes  in  a  measure  organized,  and  forms  a  secreting 
surface.    There  are  great  varieties  as  to  the  extent  and  thickness  of 
the  effused  lymph,  and  also  of  the  appearance  of  its  free  surface.  In 
many  instances  it  covers  the  whole  of  the  synovial  membrane,  so  that 
no  part  of  it  can  be  seen  on  laying  open  the  joint  j  in  some  it  is  com- 
.paratively  thin,  and  in  others  it  forms  thick  projecting  masses. 
These  varieties  occasion  also  a  great  difference  with  regard  to  the 
surface  of  the  cavity  of  the  joint,  which  thus  exhibits  a  greater  or  less 
degree  of  irregularity.    The  adventitious  tissue,  as  it  has  been  called, 


4J0 


SYNOVITIS. 


becomes  organized,  and  secretes  purulent  matter  into  the  joint,  giving 
rise  to  great  distension.  At  this  stage  the  articulation  may  be  re- 
garded as  forming  an  acute  abscess ;  and  if  the  synovitis  should  run 
its  course,  the  matter  may  sooner  or  later  point,  making  its  way  to 
the  surface  by  interstitial  absorption  and  ulceration,  and  at  length 
be  discharged  by  ulcerated  openings ;  an  event  which,  though  it 
gives  temporary  relief,  is  soon  followed  by  a  decided  aggravation, 
much  more  frequently  than  by  a  diminution  of  the  inflammatory 
action.  From  the  extension  of  the  inflammation  to  the  cellular  tissue 
around  the  joint,  lymph  and  serum  are  deposited  in  it,  and,  in  con- 
sequence, a  doughy  and  cedematous  swelling  becomes  perceptible 
between  the  skin  and  the  distended  cavity  of  the  articulation. 
Destruction  of  a  portion  of  the  membrane  and  subjacent  cartilage, 
and  caries  of  the  bone,  are  frequent  results  of  acute  as  well  as  of 
chronic  synovitis. 

The  above  are  the  principal  results  of  acute  synovitis  in  un- 
favourable cases,  where  the  inflammation  attains  a  high  grade  ;  but 
sometimes  the  inflammation  terminates  at  an  early  stage  in  resolu- 
tion, and  thus  structural  derangement  is  prevented;  sometimes  it 
goes  on  to  the  effusion  of  lymph,  and  produces  adhesion,  to  a  certain 
extent,  of  the  opposite  surfaces  of  the  membrane  to  each  other,  ad- 
mitting ultimately  a  limited  motion  of  the  joint,  but  such  adhesions, 
as  has  been  already  stated,  are  rare  ;  and  sometimes  when  the  inflam- 
mation has  attained  a  higher  grade  and  produced  suppuration,  and  the 
matter  has  been  discharged,  although  such  cases  generally  produce,  at 
length,  a  total  disorganization  of  the  joint,  they  may  terminate  in 
anchylosis. 

Symptoms. — This  disease,  very  rare  in  the  child,  and  less  uncommon 
in  youth,  is  most  frequently  met  with  in  the  adult.  The  knee,  ankle, 
and  elbow  are  more  liable  to  it  than  the  other  articulations,  but  it  is 
most  common  in  the  knee.  The  first  symptom  experienced  by  the 
patient  is  pain,  which  though  slight  perhaps  at  first,  gradually 
increases,  and  soon  becomes  very  severe.  It  may  be  more  intense  at 
a  particular  part,  but  it  is  usually  felt  over  the  whole  of  the  articu- 
lation ;  it  is  aggravated  by  motion,  which  is  always  injurious  and 
often  intolerable,  and  generally  by  cold,  and  by  the  extended  position  ; 
it  is  diminished  by  rest,  by  heat,  and  by  slightly  bending  the  joint, 
and  thereby  relaxing  the  structures ;  hence  the  patient  has  an 
inclination  to  maintain  the  parts  in  this  attitude.  Almost  synchro- 
nous with  the  pain  is  swelling,  which  at  first  depends  entirely  on 
the  distension  of  the  membrane  by  synovia.  It  is  as  uniform  as  the 
ligaments  and  tendons  surrounding  the  joint  will  permit,  being  pro- 
minent where  the  synovial  membrane  is  not  confined  by  these 
structures.  The  swelling  has  very  distinct  fluctuation  j  and  if  the 
joint  be  superficially  situated,  this  peculiarity  is  very  evident ;  and 
even  the  fact  of  its  being  caused  by  a  very  thin  fluid  is  discernible,  and 
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thus  an  impression  is  conveyed  of  the  stage  as  well  as  of  the  nature 
of  the  disease.  As  the  disease  advances,  the  swelling  is  caused  partly 
by  serous  and  albuminous  effusion  into  the  cellular  tissue  external  to 
the  synovial  membrane,  but  chiefly  by  distension  from  the  fluid 
within,  which  ultimately  changes  so  as  to  become  purulent.  The 
serous  and  albuminous  effusions  cause  the  swelling  to  feel  somewhat 
(Edematous  and  doughy;  and  though  the  fluctuation  be  still  per- 
ceptible, it  is  more  difficult,  from  the  examination  alone,  to  form  an 
accurate  and  decided  opinion,  in  every  instance,  as  to  the  nature  of 
the  fluid  within  the  joint. 

Motion  of  the  joint  is  not  only  difficult,  but  painful,  and  often 
attended  with  a  grating  sensation,  which  is  supposed  by  some  to  be 
caused  at  an  early  period  by  the  change  in  the  character  of  the 
synovia,  which  becoming  more  aqueous  and  consequently  less  lubri- 
cating than  in  a  healthy  state,  is  less  calculated  to  diminish  the  effects 
of  friction.  Whether  this  supposition  may  or  may  not  be  in  part 
correct,  it  seems  more  likely  that  even  at  first  this  symptom  depends 
very  much  on  the  swollen  state  of  the  membrane  ;  and  at  a  more 
advanced  period  the  impression  forced  on  a  careful  examiner  is,  that 
it  arises  from  the  irregularity  on  the  surface  of  the  lining  membrane. 
The  parts  external  to  the  synovial  membrane  being  involved  in  a  low 
degree  of  inflammation,  the  skin  is  preternaturally  sensitive,  red, 
tense,  and  hot.  The  pain  is  increased  on  pressure,  and  the  patient 
maintains  the  joint  in  a  slightly  flexed  position.  In  many  instances, 
the  muscles  of  the  limb  are  affected  at  times,  and  especially  during 
sleep,  with  spasmodic  twitches,  which  aggravate  the  symptoms  ;  and 
the  rigidity  of  the  muscles,  particularly  of  the  flexors,  which  maintain 
the  joint  slightly  flexed,  is  preternaturally  increased,  and  their  bellies 
and  tendons  may  in  consequence  be  felt  unusually  tense  under  the 
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The  severity  of  the  constitutional  symptoms  varies  considerably 
according  to  the  violence  and  extent  of  the  inflammation,  the  grade 
in  which  it  exists,  and  the  peculiar  constitution  of  the  patient.  At 
first  the  usual  symptoms  of  inflammatory  fever  appear  more  or  less 
distinctly  marked,  but  they  become  more  severe,  as  the  disease 
advances  to  a  higher  grade.  When  the  inflammation  reaches  the 
suppurating  stage,  there  are  frequently  rigors,  together  with  a  marked 
aggravation  of  the  symptoms.  If  the  matter  be  discharged,  there  is 
often  a  diminution  of  the  symptoms,  but  this  is  usually  of  very  short 
duration;  and  sooner  or  later  the  symptoms  of  inflammatory,  are 
changed  into  those  of  hectic,  fever,  under  which  the  patient  will  sink, 
unless  the  disease  be  arrested,  or  the  joint  removed. 
-  Causes.— The  predisposing  causes,  which  also,  to  a  certain  extent 
modify  the  character  of  the  attack,  are  rheumatism,  scrofula,  syphilis 
and  the  use  of  mercury;  and  so  powerfully  do  these  conditions 
operate,  that  where  they  exist,  a  very  slight  exciting  cause,  such  as  a 
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bruise,  a  sprain,  exposure  to  cold,  a  wound,  or  any  injury  near  ajoinfc, 
is  sufficient  to  induce  the  disease ;  and,  indeed,  it  occasionally  comes 
on  without  any  known  exciting  cause.  The  most  frequent  exciting 
cause,  however,  is  cold,  combined  with  damp,  which  is  more  apt  to 
affect  the  more  exposed  articulations,  as  the  knee,  ankle,  and  elbow. 
Synovitis  frequently  takes  place  in  the  progress  of  diffuse  suppurative 
phlebitis,  and  it  is  well  known  that  in  persons  of  rheumatic  constitu- 
tion, inflammation  of  the  synovial  membrane  of  various  joints  is  occa- 
sionally produced  by  the  excitement  caused  by  gonorrhoea. 

Treatment. — This  is  both  general  and  local ;  the  former  consists  of 
the  early  and  decided  employment  of  the  antiphlogistic  regimen  and 
treatment  in  all  their  details.  When  the  general  system  is  affected 
with  high  inflammatory  fever,  bloodletting  should  be  employed  to  an 
extent  proportioned  to  the  age  and  strength  of  the  patient,  and  the 
violence  of  the  disease.  The  bowels  should  occasionally  be  smartly 
purged ;  but  the  frequent  employment  of  cathartic  medicines  is  not 
advisable,  as  it  would  interfere  with  a  most  important  indication, 
namely,  to  keep  the  affected  joint  at  perfect  rest.  When  the  disease 
is  not  speedily  arrested,  it  is  of  the  utmost  importance  for  checking 
the  diseased  action,  and  thereby  preventing  structural  derangement, 
and  for  preserving  the  joint  in  a  fit  state  for  the  future  performance 
of  its  function,  to  bring  the  system  under  the  influence  of  mercury. 
With  this  view  calomel  and  opium  are  prescribed  with  advantage. 
When  circumstances  render  it  injudicious  to  have  recourse  to  mei-cury, 
much  benefit  is  often  experienced  from  the  use  of  the  tartrate  of 
antimony,  and  in  persons  of  a  rheumatic  diathesis  the  exhibition  of 
colchicum,  to  an  extent  sufficient  to  produce  in  some  degree  its 
peculiar  effects  on  the  system,  usually  leads  to  the  happiest  results. 
Such  are  the  principal  remedies,  as  far  as  regards  constitutional  treat- 
ment in  acute  synovitis ;  and  they  ought  to  be  employed  at  an  early 
period,  and  to  be  carried  to  as  great  an  extent  as  may  seem  necessary 
and  judicious,  so  as  to  prevent,  if  possible,  the  occurrence  of  structural 
derangement. 

As  regards  local  treatment,  one  of  the  most  important  indications 
is  to  keep  the  joint  at  perfect  rest.  The  state  of  complete  repose 
must  be  strictly  enjoined  not  only  during  the  acute  stage,  when  in 
consequence  of  the  pain  caused  by  motion  the  patient  has  little 
inclination  to  move  it,  but  also  till  all  inflammatory  action  has  sub- 
sided ;  for  when  the  inflammation  has  become  chronic  the  symptoms  are 
invariably  aggravated  after  motion,  although  pain  may  not  be  felt  at 
the  time  :  and  it  cannot  be  doubted  that  extensive  disorganization  has 
often  resulted,  and  many  a  limb  has  been  lost,  from  prematurely  and 
imprudently  resuming  motion.  The  attitude  in  which  a  joint  should 
be  kept  at  rest,  must  vary  according  to  the  situation  of  the  joint  j  but 
it  may  be  given  as  a  general  rule,  that  it  should  be  maintained  as 
nearly  as  possible  in  that  position  in  which  it  will  be  most  serviceable 
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and  convenient,  provided  the  joint  remains  stiff,  or  with  great  limi- 
tation of  its  motion.  The  means  to  be  employed  for  preserving  the 
joint  at  rest  may  vary.  The  limb  may  be  gently  bound  in  the  acute 
sta^e  to  a  pillow,  but  a  gutta-percha,  or  some  nicely  padded  suitable 
splint,  is  the  best  appliance  for  fulfilling  the  essential  indication  of 
•preserving  the  joint  at  perfect  rest.  Local  depletion  is  important, 
either  by  leeches  or  cupping,  or,  which  is  often  found  to  answer  very 
well,  first  by  the  former,  and  afterwards  by  the  latter.  The  efficient 
application  either  of  cold  by  means  of  evaporating  lotions,  or  of  heat 
with  moisture  by  poultices  or  fomentations  will  be  found  useful  :  in 
making  the  choice  between  these  two  applications,  heat  and  cold,  the 
best  guide  will  be  the  patient's  feelings;  for  whichever  is  most 
grateful  to  the  feelings  will  be  most  beneficial.  By  the  judicious  and 
early  employment  of  the  above  constitutional  and  local  treatment  the 
inflammatory  action  is  in  many  instances  subdued ;  and  with  the 
continuance  of  the  antiphlogistic  regimen  and  rest  of  the  joint,  its 
effects  disappear;  and  then  by  gradual  and  cautious  trials  the  functions 
of  the  articulation  may  be  resumed.  If,  however,  the  inflammation 
does  not  yield  under  the  above  treatment,  though  carried  to  as  great 
an  extent  as  prudence  will  allow,  it  is  advisable  to  employ  some  of  the 
forms  of  counter-irritation,  of  which  one  of  the  most  efficient  is  that  of 
blisters.  But  it  is  important  that  care  be  taken  never  to  apply  a 
blister  over  a  joint  in  acute  synovitis,  unless  the  joint  be  deeply 
seated,  or  the  inflammation  has  become  chronic,  and  depletion  has 
preceded  the  application.  The  inflammation  would  probably  be  in- 
creased by  a  blister  applied  over  a  joint  superficially  situated,  the 
disease  in  the  acute  stage  being  so  susceptible  of  aggravation,  and 
there  not  being  room,  as  when  the  joint  is  deeply  seated,  for  the 
blister  to  act  on  the  principle  of  derivation.  If  it  is  ascertained 
beyond  all  doubt  that  suppuration  has  taken  place,  it  is  advisable  to 
discharge  the  matter  as  in  other  acute  abscesses  by  free  direct  de- 
pendent incision ;  but  as  nothing  could  be  more  injudicious  than  to 
make  an  opening  into  a  joint  distended  with  serous  or  even  sero- 
purulent  effusion,  the  evidence  pf  suppuration  should  be  very  clear. 
If  any  doubt  remain,  the  nature  of  the  fluid  may  be  ascertained  by 
the  introduction  of  a  grooved  needle.  After  such  an  opening  and 
the  discharge  of  the  matter,  an  attempt  should  be  made  to  obtain 
anchylosis,  and  for  this  end,  rest  of  the  joint  and  attention  to  all  means 
likely  to  improve  the  general  health  are  essential ;  but  as  might  be 
anticipated,  although  frequently  successful,  our  hopes  are  often  dis- 
appointed, and  too  generally  it  becomes  needful  to  remove  the  limb, 
in  order  to  preserve  the  patient  from  sinking  under  the  accompanying 
-hectic  fever. 

CHRONIC  SYNOVITIS. 


Chronic  synovitis  most  frequently  occm-s  in  persons  who  have  been 
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affected  with  syphilis  or  mercury,  or  who  are  of  a  rheumatic  diathesis : 
it  is,  however,  occasionally  met  with  in  others  also.  It  is  frequently 
excited  by  that  kind  of  injury  termed  a  sprain,  or  by  any  local 
mechanical  injury,  as  a  blow  or  a  contusion,  or  by  exposure  to  cold 
and  damp.  In  many  instances  it  is  the  form  of  perverted  action, 
ultimately  assumed  in  cases  which  were  originally  acute. 

Anatomical  Characters. — The  synovial  membrane  becomes  opaque, 
thick,  and  pulpy,  and  preternaturally  vascular ;  and  its  free  surface, 
instead  of  being  smooth,  becomes  villous,  or  granular ;  and  the  cavity 
of  the  joint  is  filled  with  a  fluid  which  at  first  is  serous,  but  ultimately 
by  mingling  with  a  puriform  secretion  becomes  sero-purulent ;  or, 
from  the  absorption  of  the  thinner  part,  entirely  purulent.  For  a 
considerable  period,  the  changes  are  confined  to  the  membrane  and 
its  contents,  and  hence  arises  the  difference  in  the  superimposed  parts 
during  the  early  stages  of  acute  and  chronic  synovitis  ;  but  by  a  con- 
tinuation of  the  morbid  action,  or  by  the  intervention  of  an  acute 
attack,  the  extra-capsular  filamentous  tissue  becomes  affected,  and 
infiltrated  with  a  jelly-like  substance,  and  the  membrane  may  ulcerate 
and  the  cartilage  be  destroyed  by  ulceration;  and  this  may  be  followed 
by  destruction  of  a  portion  of  the  bone  and  the  total  disorganization 
of  the  joint. 

Symptoms. — If  the  disease  be  chronic  from  the  commencement,  the 
early  symptoms  will  differ  from  those  of  acute  synovitis.  There  will 
be  no  redness  of  the  skin,  no  particular  heat,  nor  will  the  pain  be 
very  acute,  nor  much  aggravated  at  the  time  by  motion.  On  this 
account  patients  have  not  the  same  dread  of  moving  the  joint  as  in 
acute  inflammation  ;  but  it  is  no  less  necessary  to  preserve  it  at  com- 
plete rest,  as  motion  is  followed  by  an  increase  of  the  symptoms.  The 
pain  is  not  only  less  severe,  but  is  felt  more  at  a  particular  part  than 
over  all  the  articulation.  Swelling  takes  place  in  the  course  of  a  short 
time,  but  not  so  soon  as  in  the  acute  form  ;  it  is  not  uniform,  but 
bulges  out,  principally  in  parts  where  the  synovial  membrane  is  not 
confined  by  ligaments  or  tendons ;  and  as  the  superimposed  tissues  are 
not  in  the  first  instance  involved,  fluctuation  is  exceedingly  distinct. 
In  some  instances,  from  the  thickening  of  the  membrane  itself,  and 
the  depositions  into  the  superimposed  tissue,  which  take  place  during 
the  progress  of  the  disease,  the  swelling  has  to  a  certain  extent  a 
doughy  or  elastic  character,  and  the  fluctuation  becomes  more  obscure  ; 
but  still,  on  careful  examination,  it  can  always  be  discerned.  The 
motion  of  the  joint  is  followed  by  pain ;  the  inclination  of  the  patient 
is  to  preserve  it  more  or  less  flexed,  and  the  flexor  muscles  are  found 
to  be  tense,  the  others  flabby  and  relaxed.  If  the  disease  be  of  long 
continuance,  the  swelling  of  the  joint  becomes  very  great ;  and  pre- 
sents a  striking  contrast  to  the  rest  of  the  limb,  which  is  often  greatly 
emaciated  from  interstitial  absorption  of  all  the  structures,  both  hard 
and  soft.    Frequently  the  veins  over  the  joint  are  greatly  distended, 
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and  the  skin  from  its  wrinkles  being  unfolded  by  the  tension,  has  a 
shining  appearance.  If  the  disease  run  its  course,  the  matter  may 
point  at  a  particular  part,  and  make  its  way  to  the  surface  by  inter- 
stitial absorption  and  ulceration. 

In  some  instances,  the  disease  is  chronic  from  the  very  commence- 
ment, in  others,  it  is.  at  first  acute  and  afterwards  chronic.  In  some, 
the  symptoms  continue  chronic  throughout,  and  in  others,  they 
are  for  the  most  part  chronic,  but  with  occasional  aggravation  from 
accession  of  acute  symptoms.  If  the  symptoms  have  been  chronic 
from  the  commencement,  the  patient  may  not  have  experienced  any 
inflammatory  fever  ;  whereas,  if  the  disease  was  at  first  acute,  the  signs 
of  inflammatory  fever  are  exhibited  while  the  acute  stage  continues. 
The  constitutional  disturbance,  however,  which  sooner  or  later  takes 
place  in  every  instance  where  the  disease  does  not  come  to  a  favourable 
termination,  is  the  accession  of  hectic  fever,  which  will  prove  fatal 
unless  the  joint  be  removed. 

Treatment. — As  regards  the  constitutional  treatment,  which  is  of 
very  great  importance,  it  may  be  said  that  in  the  absence  of  any  peculiar 
cachexy,  the  chief  points  are  to  enjoin  the  antiphlogistic  regimen,  to 
regulate  the  bowels,  to  preserve  the  digestive  apparatus,  if  possible, 
in  a  proper  state  for  the  performance  of  its  functions,  and  to  adopt  all 
prudent  measures  for  maintaining  the  general  health.  When  hectic 
fever  supervenes,  the  strength  should  be  kept  up  as  much  as  possible 
by  nourishing  diet,  and  such  tonic  remedies  and  other  means,  as  seem 
most  suitable  to  the  particular  circumstances  of  the  case.  When  the 
disease  arises  from  syphilis,  a  well-regulated  course  of  mercury  is 
necessary;  when  from  rheumatism,  the  vinum  colchici  will  prove 
highly  beneficial ;  and  when  from  the  abuse  of  mercury,  or  from  in- 
judicious exposure  during  or  after  a  mercurial  course,  the  happiest 
effects  often  result  from  the  use  of  sarsaparilla,  combined  with  the 
iodide  of  potassium.  In  cases  especially  where  synovitis  is  combined 
with  inflammation  of  the  periosteum,  the  last-mentioned  remedies 
are  often  highly  beneficial. 

With  regard  to  local  treatment,  in  this  as  in  all  cases  where  joints 
are  diseased,  it  is  most  essential  that  rest  be  observed ;  if  this  be 
neglected,  all  other  means  will  be  of  no  avail.  Local  depletion  by 
leeches  or  cupping— the  latter  being  generally  preferable  in  chronic 
synovitis— will  be  found  advantageous  in  the  early  stage,  not  only  for 
checking  the  inflammation,  but  also  for  rendering  it  safe  to  employ 
counter-irritation.  At  the  same  early  period  the  efficient  application 
of  cold  is  usually  grateful  to  the  feelings  of  the  patient,  and  bene- 
ficial. But  one  of  the  most  valuable  remedies,  both  for  subduing  the 
.inflammation,  and  also  for  promoting  the  removal  of  its  effects,  is 
counter-irritation,  which  will  be  most  efficiently  employed  by  the 
repeated  application  of  blisters  in  the  immediate  neighbourhood 
rather  than  directly  over  a  joint,  unless  it  be  deep  seated. 
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These  are  the  principal  remedies  on  which  reliance  can  be  placed 
for  checking  chronic  synovitis.  The  treatment,  therefore,  may  be 
said,  in  the  first  instance,  to  consist  in  the  employment  of  rest,  local 
depletion,  cold  applications,  and  counter-irritation  by  means  of  blis- 
ters. At  a  much  later  period,  when  the  inflammation  is  considerably 
subdued,  benefit  is  often  derived  from  some  of  the  other  forms  of 
counter-irritation.  Some  of  the  principal  applications  for  this  pur- 
pose are,  small  caustic  issues,  or  the  application  of  the  moxa,  in  the 
proximity  of  the  joint.  Other  excellent  modes  of  employing  counter- 
irritation  are  painting  the  joint  with  the  tincture  of  iodine,  or  brush- 
ing it  over  with  a  strong  solution  of  the  nitrate  of  silver,  or,  after 
having  damped  the  skin  with  water,  rubbing  it  very  gently  with  the 
solid  nitrate.  These  applications  must  be  used  with  caution,  and 
the  surgeon  must  watch  against  recurrence  of  acute  inflammatory  ac- 
tion ;  and  to  dimiuish  that  risk,  it  is  prudent  to  delay  the  employ- 
ment of  some  of  the  forms  of  counter-irritation  until  the  acute  in- 
flammation has  been  in  great  measure  subdued. 

Under  the  above  treatment  the  inflammation  and  its  effects  may 
disappear,  and  in  the  course  of  time,  by  passive  motion  and  friction, 
the  motion  of  the  joint  may  be  restored,  and  the  patient  allowed  to 
use  the  limb.  Often,  however,  there  remains  a  stiffness  of  the  joint 
from  the  thickening  of  the  soft  tissues,  sometimes  hydrops  ar- 
ticuli  ;  for  the  removal  of  which  the  following  treatment  is  recom- 
mended : — 

Stiffness  from  Thickening  of  the  Soft  Tissues. — The  principal 
remedies  are,  the  repeated  application  of  blisters,  so  often  beneficial 
from  their  well-known  effect  in  promoting  absorption  ;  pressure  by 
means  of  a  roller  with  or  without  some  discutient  ointment ;  friction 
by  the  hand  with  some  dry  powder  ;  warm  water  poured  on  the  joint, 
which  is  useful  not  only  from  the  relaxing  effect  of  the  heat  com- 
bined with  moisture,  but  also  by  causing  friction,  especially  if  it  be 
poured  from  a  considerable  height ;  the  vapour  bath,  together  with 
shampooing  in  the  bath,  and  passive  motion.  Whenever  rubbing, 
shampooing,  or  friction  is  employed,  the  effects  must  be  carefully 
watched ;  and  if  the  treatment  should  be  observed  to  excite  any 
inflammation,  it  must  be  immediately  discontinued.  Of  course 
nothing  could  be  more  injudicious  than  to  have  recourse  to  rub- 
bing, friction,  pressure,  or  motion,  while  any  inflammatory  action 
remains. 

Hydrops  articuli  is  the  name  given  to  that  condition  in  which  a 
joint  remains  distended  with  synovia,  but  without  pain,  redness,  or 
any  other  symptom  than  the  swelling,  and  the  sense  of  fulness,  and 
often  of  weakness,  which  it  occasions.  After  the  subsidence  of  the 
inflammation,  the  fluid  is  in  most  instances  absorbed  spontaneously. 
When,  however,  this  does  not  take  place,  the  principal  means  adopted 
for  promoting  absorption  are,  rubbing  the  joint  with  the  camphorated 
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•mercurial  ointment,  or  with  the  ointment  of  the  iodide  of  potassium, 
along  with  the  internal  use  of  the  iodide  of  potassium  j  or  gentle 
pressure  by  means  of  a  roller,  or  pressure  accompanied  by  the  rubbing 
of  the  joint  with  the  iodide  of  potassium  ointment.  In  most  cases, 
these  means  produce  absorption  very  speedily.  Among  other  success- 
ful methods  of  treatment,  the  repeated  application  of  blisters  directly 
over  the  joint,  if  it  be  deeply  seated,  or  in  the  immediate  neighbour- 
hood, if  it  be  superficial,  and  pencilling  the  joint  with  the  tincture  of 
iodine,  with  or  without  its  internal  use,  deserve  to  be  mentioned.  In 
some  cases,  local  acupuncture  has  been  resorted  to,  either  as  a  pre- 
liminary step  to  drawing  off  the  fluid  by  means  of  the  exhausted 
cupping-glasses ;  or  with  a  view  to  allow  the  fluid  to  escape  into  the 
surrounding  tissue,  so  as  to  convert  the  case  into  one  of  diffuse  oedema. 
But  this  procedure,  if  any  inflammation  whatever  remain  about  the 
joint,  will  be  of  no  avail  in  accomplishing  a  cure,  since  the  fluid  will 
be  very  quickly  secreted  again  ;  and  if  there  be  no  inflammation,  it  is 
unnecessary,  inasmuch  as  the  disease  usually  yields  to  some  of  the  less 
hazardous  methods  already  mentioned  ;  but  if,  after  the  employment 
of  other  means,  the  disease  should  still  persist,  when  it  is  remembered 
that  the  puncturing  of  a  joint  is  by  no  means  free  from  the  risk  of 
exciting  a  fresh  inflammatory  attack,  it  does  appear  a  matter  of  very 
doubtful  propriety  to  recommend,  for  the  removal  of  an  inconveni- 
ence, a  procedure  which,  though  it  has  doubtless  been  frequently 
adopted  without  such  a  result,  may  possibly  excite  a  serious  inflamma- 
tion. Velj)eau  and  Jobert  of  Paris,  and  Bonnet  of  Lyons,  have  re- 
sorted to  injection  of  the  joint  with  tincture  of  iodine  for  the  cure 
of  hydrops  articuli.  The  proceeding  adopted  by  these  surgeons  con- 
sists in  puncturing  the  joint  with  a  trocar  and  canules,  drawing  off  a 
portion  of  the  fluid,  but  not  the  whole  of  it,  throwing  in  a  cor- 
responding quantity  of  an  injection  composed  of  one  part  of  tincture 
of  iodine  to  two  or  three  parts  of  water,  pressing  the  joint  gently 
during  the  sojourn  of  the  injection,  so  as  to  secure  contact  with  every 
part,  and  after  two  or  three  minutes  allowing  the  whole  of  the  fluid  to 
escape  and  carefully  closing  the  wound.  The  supervening  inflammation 
is  then  treated  by  the  ordinary  remedies ;  and  these  French  surgeons 
state  most  decidedly  that  several  cases  have  been  perfectly  cured 
without  anchylosis,  and  that  in  no  instance  has  the  treatment  given 
rise  to  serious  or  dangerous  consequences.  It  is  quite  certain,  how- 
ever, that  other  surgeons  have  seen  cases  in  which  this  treatment 
gave  rise  to  inflammation  which  endangered  both  life  and  limb,  and 
the  dread  of  uncontrollable  inflammation  has  hitherto  prevented 
surgeons  in  these  islands  from  venturing  on  this  proceeding — a  pi'o- 
ceeding  which,  apart  altogether  from  the  question  of  whether  or  not 
it  be  justifiable  on  account  of  the  danger  of  a  wound  of  a  joint,  is 
really  not  necessary,  as  these  cases  always  get  well  unless  there  be 
disorganization  of  the  synovial  membrane. 
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After  removal  of  the  disease,  cold  douches  and  the  use  of  an  elastic 
bandage  are  useful  and  grateful  to  the  patient  until  the  strength  of 
the  joint  is  completely  restored. 

SCROFULOUS  CHRONIC  SYNOVITIS. 

This  disease,  called  by  some  authors  the  gelatinous  degeneration  of 
the  synovial  membrane,  is  sometimes  attributed  to  a  slight  injury,  as 
a  bruise  or  sprain  ;  but  it  often  presents  itself  without  any  assignable 
exciting  cause.  It  is  most  frequently  met  with  during  adolescence, 
though,  certainly,  it  is  not  confined  to  that  period.  The  subjects  of 
it  are  always  of  a  scrofulous  habit ;  and  it  is  not  only  accompanied, 
but  also  preceded,  in  most  instances,  by  the  symptoms  of  scrofulous 
cachexy. 

Symptoms. — One  of  the  first  symptoms  is,  swelling  about  the  joint, 
which  slowly  advances,  and  is  of  a  doughy,  elastic  nature ;  but  which 
cannot  be  said  to  be  characterized  by  distinct  fluctuation.  This 
disease  is  recognised  as  much  by  its  negative  as  by  its  positive  symp- 
toms, and  is  remarkable  for  the  length  of  time  the  skin  retains  its 
natural  appearance.  There  is  little  or  no  pain,  scarcely  any  tender- 
ness on  pressure,  and  at  this  stage  none  of  the  local  symptoms  of 
inflammation,  except  swelling,  which,  with  stiffness  or  diminished 
mobility  and  a  sense  of  weakness,  are  the  only  local  signs  of  the 
disease.  In  the  further  progress  of  the  disease  the  swelling  con- 
tinues to  enlarge,  and  the  rest  of  the  limb  becomes  wasted.  After 
continuing  for  months,  and  often  for  a  longer  period,  the  disease  either 
changes  favourably  and  the  swelling  diminishes,  or  it  goes  on  to  sup- 
puration of  the  joint,  attended  with  great  aggravation  both  of  the 
local  symptoms  and  of  those  of  the  scrofulous  cachexy,  and  ending  in 
the  destruction  of  portions  of  the  cartilages  and  bones  ;  and  unless 
some  of  the  forms  of  anchylosis  should  occur,  which  after  this  stage 
of  the  disease  is  an  exceedingly  rare  event,  the  only  chance  of  saving 
the  patient's  life  will  be  the  removal  of  the  affected  part. 

State  of  the  parts. — It  the  case  of  a  young  man,  who  was  the  sub- 
ject of  this  disease  in  the  knee,  and  who  died  of  phthisis,  I  had  an 
opportunity,  at  a  post-mortem  examination,  of  making  a  dissection  of 
the  joint.    I  found  the  synovial  membrane  thickened,  of  a  gelatinous 
appearance,  of  a  greyish-white  colour,  and  at  some  parts  considerably 
injected  ;  the  synovial  fluid  was  flaky  and  much  more  opaque  than  is 
natural ;  and  there  was  an  effusion  of  a  gelatinous  character  into  the 
cellular  tissue,  so  that  it  was  thickened ;  and  the  skin,  the  synovial 
membrane,  the  cellular  tissue,  and  the  ligaments  were  all  matted  j 
togethei-.  In  another  example  of  this  disease  in  the  knee,  I  some  time  I 
ago  had  occasion  to  perform  amputation,  and  found  the  same  morbid 
alterations  of  structure  as  in  the  last-mentioned  case,  and  the  same  I 
matting  together  of  tissues,  with  the  additional  peculiarities  that  the  j 


SCROFULOUS  CHRONIC  SYNOVITIS. 


419 


membrane  was  much  more  injected  ;  the  part  of  it  which  covers  the 
cartilages  of  the  femur  was  destroyed  ;  the  cartilages  were  removed  j 
the  extremity  of  the  femur  was  carious  ;  and  the  fluid  in  the  joint 
Avas  scro-purulent. 

Treatment. — Since  this  disease  is  connected  with  scrofula,  the  treat- 
ment adapted  to  that  particular  state  of  the  constitution  is,  during 
the  whole  of  its  progress,  indispensable  ;  and,  however  necessary  local 
treatment  may  be,  it  is  equally  important,  if  not  much  more  so,  to 
employ  such  means  as  are  calculated  to  operate  favourably  on  the 
general  system.  For  an  account  of  the  treatment  proper  for  the 
scrofulous  diathesis  the  reader  is  referred  to  the  chapter  on  Tubercle. 
The  local  treatment  is  nearly  the  same  as  in  simple  chronic  synovitis  ; 
but  with  reference  to  local  depletion,  there  are  two  considerations 
which  will  prevent  the  surgeon  from  prescribing  it,  except  so  far  as  is 
absolutely  necessary ;  the  one,  that  it  has  much  less  effect  in  con- 
trolling scrofulous  than  common  inflammation  ;  the  other,  that  free 
depletion  is  very  unfavourable  to  the  state  of  the  general  system. 
The  treatment  may  be  stated  to  consist — in  preserving  the  joint  at 
perfect  rest  through  the  entire  continuance  of  the  disease  ;  in  endea- 
vouring to  arrest  acute  inflammation  when  it  occurs,  by  rest,  cold 
applications,  and  local  depletion,  the  last  being  employed  as  sparingly 
as  possible  ;  in  attempting  to  subdue  inflammation  when  more  chronic, 
by  rest  and  counter-irritation,  slight  depletion,  as  in  simple  chronic 
synovitis,  preceding  the  application  of  the  counter-irritants  ;  and  after 
the  inflammation  has  been  subdued,  in  employing  means  for  fulfilling 
these  three  indications,  namely,  to  keep  the  joint  at  rest,  to  apply 
pressure  in  order  to  promote  absorption,  and  to  use  some  of  the  most 
efficient  applications  for  stimulating  the  absorbents.  These  three 
indications  can  be  effectively  combined  by  Scott's  treatment,  which 
"consists  in  cleansing  the  surface  of  the  joint  with  a  sponge,  soft 
brown  soap,  and  warm  water,  and  then  thoroughly  drying  it.  The 
part  is  then  rubbed  with  a  sponge  soaked  in  camphorated  spirit  of 
wine,  and  afterwards  covered  with  cerate  made  with  equal  parts  of 
ceratum  saponis  and  the  ung.  hydr.  fort,  cum  camphora.  This  is 
thickly  spread  on  large  square  pieces  of  lint,  applied  entirely  round 
the  joint,  and  supported  with  broad  strips  of  the  emplastrum  plumbi. 
Over  these  straps  is  placed  an  additional  covering  of  emplastrum 
saponis,  spread  on  thick  leather  and  cut  into  four  broad  pieces,  one 
for  each  side  of  the  joint.  Lastly,  the  whole  is  secured  with  a  calico 
bandage,  which  is  not  to  be  applied  so  as  to  cause  any  uneasiness 
from  pressure."  In  this,  and  in  some  other  affections  of  joints,  the 
above  treatment  is  often  instituted  with  the  happiest  results  •  but  it 
must  always  be  employed  with  the  greatest  caution,  and  its  effects 
constantly  watched  j  otherwise  very  serious  consequences  may  result. 
It  ought  never  to  be  adopted  while  any  inflammation  exists.  The 
pressure  should  at  first  be  slight,  and  gradually  increased  at  subsequent 
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dressings  j  and  even  while  it  appears  to  be  attended  with  benefit,  the 
symptoms  must  be  most  carefully  observed,  so  that,  if  there  should, 
from  any  circumstance,  be  a  recurrence  of  inflammation,  however 
slight,  the  dressings  may  be  immediately  removed,  as  the  pressure 
would  be  exceedingly  injurious.  These  are  the  principal  precautions, 
and  it  is  important  that  they  be  not  neglected. 

Another  excellent  method  of  fulfilling  the  same  three  indications 
is, — to  excite  absorption  by  applying  pieces  of  lint  covered  with  ung. 
hydr.  fort,  cum  camphora,  or  equal  parts  of  that  ointment,  and  the 
ointment  of  the  iodide  of  potassium  ;  to  produce  pressure  by  an  elastic 
cotton  roller ;  and  to  preserve  the  joint  at  rest  by  a  leather  or  wooden 
splint  retained  by  suitable  retentive  appliances. 

This  method  I  have  often  employed  with  advantage ;  and  it  has 
the  recommendation,  that  the  dressings  can  be  removed  without  any 
trouble,  as  ofteu  as  the  surgeon  wishes  to  see  the  appearance  of  the 
joint.  If,  unfortunately,  suppuration  should  take  place,  the  matter 
must  be  discharged,  and  the  treatment  formerly  mentioned  as  proper 
under  such  circumsfances  strictly  enjoined.  If  the  desired  result 
should  not  thus  be  obtained,  but  the  patient  be  in  danger  of  sinking 
under  the  continued  irritation  and  discharge,  the  local  disease  must 
be  removed  either  by  excision  of  the  joint,  or  amputation  of  the 
limb. 

I  have  been  at  great  pains,  and  have  spent  a  considerable  sum  of 
money,  for  the  purpose  of  arriving  at  a  correct  conclusion  as  to  the 
curability  of  this  disease  of  the  joints  ;  and  the  firm  belief  at  which  I 
have  arrived  is,  that  in  the  event  of  the  disease  not  being  so  far  ad- 
vanced as  to  have  given  rise  to  disorganization  of  the  joint,  almost 
every  case  is  perfectly  curable,  on  the  expenditure  of  a  sufficient  amount 
of  money  in  procuring  the  use  of  proper  remedies.  I  have  taken  a 
great  interest  in  this  class  of  cases  for  many  years,  and  have  been  long 
in  the  practice  of  treating  some  at  my  own  expense,  among  the  poor, 
and  have  not  a  stronger  beblef  on  almost  any  surgical  subject  than 
on  this,  that  unless  total,  or  very  extensive  disorganization  of  the 
joint  has  taken  place,  most  cases,  however  unpromising,  are  curable. 
The  treatment,  from  the  use  of  which  I  have  seen  such  gratifying 
results,  consists  in  residence  in  the  country,  in  a  dry,  bracing  atmo- 
sphere, with  much  exposure  in  the  open  air  to  the  light  of  the 
sun  ;  in  maintaining  the  atmosphere  in  the  patient's  room  perfectly 
pure  by  day  and  by  night ;  in  sleeping  in  a  room  in  which  there  is  free 
admission  of  the  light  of  the  sun  during  a  reasonable  portion  of  each 
day  ;  in  guarding  against  anything  which  could  cause  any  impurity  of 
the  atmosphere  j  in  sleeping  on  a  bed  so  arranged  as  to  allow  free  cir- 
culation'of  air  around  the  patient,  and  as  much  exposure  to  the  light 
as  possible  ;  in  the  daily  use  of  animal  food,  cream,  and  cod-liver  oil, 
along  with  some  of  tho  preparations  of  iron  ;  in  maintaining  a  healthy 
condition  of  tho  skin  by  tho  means  proper  for  that  purpose ;  in 
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watching  the  condition  of  the  digestive  organs  and  maintaining  them 
in  a  vigorous  state,  and,  if  necessary,  giving  some  alkaline  preparation 
to  correct  the  acidity  of  stomach,  which  is  so  injurious  in  the  scrofulous 
diathesis,  and  so  certain,  in  the  way  explained  in  the  chapter  on 
Tubercle,  to  keep  up  the  error  in  the  constitution  of  the  blood,  which 
constitutes  so  great  a  part  of  the  scrofulous  diathesis. 

These  means,  along  with  cheerfulness,  mental  occupation,  encourage- 
ment, and  suitable  local  treatment,  certainly  lead  in  most  unpromising 
cases,  with  very  few  exceptions,  to  the  best  results  that  can  be  desired. 
It  is  exceedingly  important  to  encourage  the  patient,  and  to  produce 
a  firm  conviction  that  benefit  will  result  from  treatment.  I  was  much 
struck  with  the  manner  in  which  this  was  expressed,  to  me  by  a 
patient  some  years  ago,  The  patient  was  a  female  who  had.  a  bad 
knee ;  she  had  made  up  her  mind  to  allow  it  to  be  removed,  and  as  it 
was  a  very  unpromising  case,  I  thought  it  an  excellent  one  for  test- 
ing the  usefulness  of  the  above-mentioned  treatment.  I  got  the 
treatment  instituted  to  the  utmost  extent  I  could  desire ;  the  knee 
got  perfectly  well,  and  when  the  woman,  who,  I  have  no  doubt,  was 
a  sincere  Christian,  called  on  me  to  thank  me  for  the  great  interest  I 
had  taken  in  her  case,  she  remarked  :  "  I  find  medicine,  like  the 
Gospel,  must  be  received  in  perfect  faith,  to  get  the  full  benefit  of  it ; 
I  had  such  comfort  and  pleasure  in  following  all  your  directions,  even 
at  my  worst,  because  I  felt  sure  they  would  do  me  good,  as  you 
were  always  so  confident  that  I  should  get  better."  The  reason  why 
so  many  poor  people  lose  their  limbs  from  this  disease  is,  that  their 
poverty  renders  them  unable  to  place  themselves  in  circumstances  to 
obtain  the  remedies  essential  for  cure.  I  have  often  thought  it 
a  matter  of  the  deepest  regret  that  persons,  who  leave  much  for 
benevolent  purposes,  seem  not  aware  how  beneficially  funds  might  be 
appropriated,  if  left  for  maintaining  and  treating  in  the  country,  in 
healthy  situations,  hundreds  of  the  poor  of  our  towns  who  are  con- 
stantly dying  or  losing  limbs  from  the  effects  of  scrofula. 

THICKENING,  WITH  MORBID  ALTERATION  OF    STKUCTURE,  OR  BROWN 
INTRACTABLE  DEGENERATION  OF  THE  SYNOVIAL  MEMBRANE. 

This  disease,  sometimes  called  the  pulpy  thickening  of  the  synovial 
membrane,  is  characterized  by  certain  marks  or  appearances,  not  found 
in  any  other  disease  of  the  joints.  The  synovial  membrane  is  con- 
verted into  a  pulpy  substance  of  a  brownish,  or  reddish-brown  colour, 
and  of  a  thickness  usually  varying  from  a  line  to  half  an  inch,  but 
sometimes  even  exceeding  an  inch.  This  substance  is  not  of  uniform 
consistence,  but  is  intersected  in  various  directions  by  a  kind  of  fibrous 
bands. 

The  disease  generally  commences  in  the  reflected  portions  of  the 
synovial  membrane,  and  most  frequently  occurs  in  the  knee-joint  ; 
but  Hodgson  met  with  one  example  of  it  in  the  ankle-joint,  and  with 
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another  in  one  of  the  phalangeal  articulations  of  the  fingers.  I  have 
in  my  possession  an  uncommonly  well-marked  example  of  this  disease 
affecting  the  synovial  membrane  of  the  shoulder-joint,  which  I  took 
from  a  male  subject  brought  to  the  anatomical  rooms  of  this  Univer- 
sity, when  I  taught  anatomy.  As  at  that  time  subjects  were  procured 
by  exhumation,  I  found  it  impossible  to  obtain  a  history  of  the  case. 
The  whole  of  the  synovial  membrane  is  more  or  less  affected  ;  at  some 
parts  it  is  about  two  lines  in  thickness,  in  others  more  than  half  an 
inch.  It  is  of  a  light  brown  colour  on  its  articular  surface,  and  of  a 
pulpy  appearance,  with  firm  intersections  of  a  fibrous  consistence. 
The  cartilages  covering  the  bones  seem  to  be  entire;  the  joint  con- 
tained a  thick  opaque  fluid,  apparently  synovia,  mixed  with  pus.  No 
other  joints  than  those  already  mentioned  have  hitherto  been  found 
affected  with  this  disease.  It  occurs  principally  in  young  persons, 
and  in  adults  ;  but  is  so  exceedingly  rare  after  the  middle  period  of 
life,  that  Brodie  has  met  with  only  one  example.  If  allowed  to  run 
its  course,  it  may  terminate  either  in  suppurative  inflammation  fol- 
lowed by  ulceration  and  complete  destruction  of  the  joint,  or  in 
malignant  tumour.  In  a  beautiful  specimen  of  this  disease,  affecting 
the  synovial  membrane  of  the  knee-joint,  which  I  took  from  a  boy 
named  JBisset,  in  whose  case  I  found  it  necessary  to  perform  amputa- 
tion, the  whole  of  the  synovial  membrane  was  affected,  except  the 
portion  which  is  behind  the  patella  ;  but  the  parts  covering  the  arti- 
cular cartilages  of  the  femur  and  tibia  were  much  less  affected  than 
that  which  is  situated  round  the  circumference  of  the  joint,  where  it 
was  in  some  parts  an  inch  in  thickness,  and  projected  into  the  cavity 
of  the  articulation.  The  articular  surface  was  of  a  very  pale  brown 
colour ;  and  the  structure,  when  cut  into,  had  a  pulpy  appearance, 
with  white  intersections  of  a  fibrous  consistence,  and  very  much  re- 
sembling those  of  carcinoma.  At  some  few  spots  there  were  one  or 
two  injected  vessels,  but  no  vascular  or  other  marks  of  inflammation 
could  be  discovered  on  the  most  careful  examination  ;  and  the  im- 
pression conveyed  to  me,  and  also  to  some  friends  well-qualified  to 
judge  was,  that  the  change  of  structure  was  the  result  of  some 
other  process  than  inflammation.  The  ligaments  were  entire,  and 
the  joint  contained  a  ropy  fluid. 

It  is  remarked  by  Brodie,  to  whom  we  are  indebted  for  first  point- 
ing out  this  particular  disease,  that,  "  It  would  add  much  to  the 
utility  of  researches  in  morbid  anatomy,  if  it  were  more  frequently 
attempted  to  ascertain,  what  is  the  first  change  in  the  organisation  of 
the  affected  part  which  disease  produces,  and  from  thence  to  trace  the 
gradual  progress  of  the  other  changes  which  take  place,  until  the 
destruction  of  the  natural  organization  is  completed."  It  is  the 
opinion  of  Brodie,  that  this  disease  belongs  to  the  same  order  as 
scirrhus  of  the  breast,  the  medullary  sarcoma  or  fungus  hamiatodes  of 
the  testicle,  and  numerous  other  diseases  in  which  the  natural  structure 
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of  the  affected  organ  is  destroyed,  aud  a  new  and  different  organ 
formed  in  its  place,  and  that  although  in  its  progress  inflammation 
comes  on,  the  degeneration  into  pulpy  substance  with  fibrous  inter- 
sections is  not  a  result  of  common  inflammation,  but  of  a  different 
kind  of  morbid  action.  Some  surgeons  consider  the  change  of 
structure  to  be  the  result  of  a  chronic  form  of  inflammation.  I  have 
not  seen  a  sufficient  number  of  specimens  at  an  early  period  of  the 
disease  to  enable  me  to  form  a  decided  judgment ;  but  those  which  I 
have  seen,  and  especially  the  example  of  it  in  the  knee-joint  described 
above,  leave  no  doubt  in  my  mind  that  the  opinion  of  Brodie  is 
correct. 

Symptoms.—  Stiffness,  accompanied  with  a  sense  of  weakness  not 
amounting  to  pain,  first  engages  the  attention  of  the  patient ;  and  as 
the  disease  advances,  pain  comes  on,  but  is  usually  for  a  long  time 
inconsiderable,  and  is  increased  by  exercise.  Swelling  is  soon  per- 
ceptible, which  has  a  doughy,  elastic  feeling  without  fluctuation,  and 
is  irregular  in  shape.  This  elastic  feeling  is  often  very  deceptive, 
and  it  is  only  after  a  very  careful  examination,  under  such  circum- 
stances, that  the  surgeon  can  satisfy  himself  of  the  absence  of  fluctua- 
tion. The  stiffness  gradually  increases,  and  although  in  some 
instances  a  certain  degree  of  mobility  is  retained,  the  joint  in  the 
great  majority  of  cases  at  length  scarcely  admits  of  any  motion. 
With  enlargement  of  the  joint  there  is  also  wasting  of  the  limb.  The 
disease  begins  very  gradually,  and  for  a  long  time  its  progress  is  slow  ; 
but  when  it  reaches  its  advanced  stages,  the  pain  is  often  very  great, 
and  then  its  onwards  course  is  generally  rapid.  The  disease,  as  has 
been  already  stated,  may  terminate  either,  as  it  usually  does,  in  sup- 
purative inflammation  followed  by  total  destruction  of  the  joint,  or 
in  malignant  tumour,  which,  however,  is  comparatively  rare.  In  the 
former  case,  there  will  be  the  local  and  constitutional  symptoms  of 
suppurative  inflammation ;  in  the  latter,  the  articulation  becomes 
much  swollen,  and  communicates  to  the  finger  a  sensation  as  if 
greatly  distended  with  fluid ;  the  skin  becomes  tense,  glistening,  and 
prominently  marked  by  dilated  tortuous  veins  ;  the  pain  is  severe  and 
shooting,  and  attended  with  a  sense  of  great  weight ;  if  an  incision  is 
made,  blood  only  escapes,  and  the  disease  is  now  evidently  of  a 
malignant  nature.  For  a  considerable  time  constitutional  symptoms 
are  not  very  distinctly  marked ;  but  a  modified  form  of  hectic  super, 
venes,  which,  however,  becomes  much  more  urgent,  when  the  sup- 
purative crisis  arrives.  The  patient  becomes  sallow,  greatly  emaciated, 
debilitated,  and  dispirited,  and  shows  the  usual  symptoms  of  the 
cachexy  attendant  on  malignant  disease. 

Treatment. — As  we  are  not  acquainted  with  any  treatment  by 
which  the  natural  structure  of  any  organ  after  being  entirely  changed 
can  be  restored,  a  knowledge  of  the  state  of  the  parts  would  lead  us 
to  the  conclusion,  which  the  present  state  of  our  experience  may  be 
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said  to  authorize,  that  this  disease  is  incurable.  In  its  early  stage  it 
may  be  somewhat  palliated,  and  its  progress  rendered  less  rapid,  by 
means  of  rest,  attention  to  the  general  health,  and  cold  lotions ;  and 
the  pain*  attendant  on  the  suppurative  crisis  and  the  destruction  of 
the  cartilages  may  be  considerably  diminished  by  warm  applications ; 
and  thus  a  certain  degree  of  relief  may  be  obtained.  Sir  B.  Brodie, 
after  referring  to  the  partial  benefit  derived  from  this  treatment, 
says,  "  But  no  method,  with  which  I  am  acquainted,  is  capable  of 
doing  more  than  somewhat  checking  the  progress,  and  somewhat 
relieving  the  symptoms  of  the  complaint.  In  every  case  of  which  I 
have  had  an  opportunity  of  seeing  the  termination,  the  ulceration  of 
the  cartilages,  the  formation  of  abscesses  in  the  cavity  of  the  joint, 
and  the  consequent  disturbance  of  the  patient's  general  health,  have 
ultimately  rendered  the  amputation  of  the  limb  necessary,  in  order 
to  preserve  the  patient's  life.  At  this  period,  therefore,  the  surgeon 
is  called  upon  to  recommend  and  urge  an  operation  ;  but  at  an  earlier 
period  it  is  a  matter  of  choice  with  the  patient,  whether  he  will  live 
with  the  incumbrance  of  a  useless  limb  till  the  advanced  stage  of  the 
disease  renders  its  removal  indispensable,  or  whether  he  will  submit 
to  the  loss  of  it,  before  the  absolute  necessity  for  losing  it  exists."  If 
amputation  be  deferred  until  the  disease  result  in  a  malignant 
tumour,  it  will  then  be  too  late  to  derive  from  it  any  further 
benefit  than  the  doubtful  chance  of  merely,  for  a  short  time, 
deferring  the  fatal  termination.  Some  surgeons  seem  to  think  that 
at  an  early  stage  the  disease  may  be  cured,  and  they  speak  favourably 
of  the  result  of  treatment  similar  to  that  recommended  for  scrofulous 
synovitis.  For  my  own  part,  having  found  it  necessary  to  amputate 
in  every  instance  which  has  come  under  my  observation,  I  agree 
with  Sir  B.  Brodie  in  considering  it  incurable. 


FliiBKIATED  SYNOVIAL  MEMBRANE. 

In  this  disease  the  free  surface  of  the  synovial  membrane  is 
studded  over  with  innumerable  bodies  termed  fimbriae,  of  a  white 
or  yellowish  white  colour,  and  usually  varying  in  size  from  a  millet 
to  a  common  pea;  but  some  are  found  resembling,  both  in  size  and 
appearance,  the  appendices  epiploic^  of  the  large  intestines.  They 
are  smooth  and  uniform  in  their  outline,  and  of  a  glistening  appear- 
ance, as  if  invested  with  a  capsule  of  the  synovial  membrane.  They 
are  sometimes  broad,  sometimes  constricted  in  their  base,  and  con- 
nected with  the  synovial  membrane  by  a  narrow  pedicle.  In  some 
cases,  these  bodies  pervade  the  whole  articulation ;  in  others,  they 
merely  fringe  the  synovial  membrane.  They  usually  have  the 
appearance  of  being  formed  of  a  capsule  of  the  synovial  membrane 
filled  with  a  fatty  substance,  and  occasionally  they  have  somewhat  of  a 
cartilaginous  consistence. 
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This  being  a  very  rare  disease  of  the  synovial  membrane,  little 
is  as  yet  understood  either  of 

*  „      ,  n  it  lg.  141. 

its  causes,  or  of  the  nature  ot 
the  morbid  action  by  which  the 
change  of  structure  is  produced. 
The  view  taken  by  Rokitansky 
of  this  adventitious  growth  is, 
that  it  is  that  form  of  lipoma 
which  Johann  Midler  has  dis- 
tinguished by  the  name  of 
lipoma  arborescens  —  a  branch 
growth  of  fatty  tissue  in  the 
free  part  ;  or  in  the  dupli- 
catures  of  synovial  membranes  : 
it  occurs  chiefly  in  the  knee- 
joint.  I  have  seen  one  spe- 
cimen of  it  in  the  museum 
of  the  University  of  Edinburgh, 
and  three  most  beautiful  spe- 
cimens in  the  museum  of  St. 
George's  Hospital,  Loudon  ;  of 
one  of  the  best  of  which 
Mr.  Hewit  kindly  allowed  an 
artist  to  take  a  drawing  for 
me,  a  copy  of  which  is  here 
given. 

Symptoms. — Pain  during  and  after  exercise,  and  a  grating  sensation 
on  moving  the  articulatory  surfaces  of  the  bones  on  each  other.  The 
joint  becomes  swollen  and  elastic,  with  stiffness  and  more  or  less  limi- 
tation of  its  motion.  There  are  no  diagnostic  symptoms,  and  those 
which  are  present  are  altogether  of  a  mechanical  character. 

DESTRUCTION  OF  ARTICULAR  CARTILAGE. 

Destruction  of  the  substance  of  cartilage  may  take  place  without 
the  slightest  trace  of  disease  in  other  structures,  and  as  the  result  of 
actions  confined  to  the  cartilage  itself ;  in  which  circumstances  it  is 
said  to  be  original  or  primary ;  or,  it  may  be  the  consequence  of 
acute,  chronic,  or  scrofulous  synovitis,  or  of  inflammation  of  the  por- 
tion of  bone  to  which  the  cartilage  adheres,  or  of  scrofulous  degenera- 
tion of  the  joint-ends  of  bone  ;  when  it  is  called  secondary.  The 
destruction  may  thus  be  either  original  or  secondary;  it  may  be 
extremely  rapid  or  very  slow,  constituting  acute  or  chronic  destruc- 
tion ;  it  may  be  limited  or  extensive ;  it  may  be  superficial  and 
limited,  or  superficial  and  extensive,  or  it  may  go  through  the  whole 
thickness  of  part  of  the  cartilage,  and  thus  penetrate  to  the  bone. 
Though  it  most  frequently  commences  on  the  free  surface,  it  may 
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commence  in  the  middle  of  the  substance  of  the  cartilage,  or,  if  it 
proceed  from  disease  of  the  bone,  on  the  attached  surface.  It 
may  be  unattended  with  the  slightest  vestige  of  disease  of  the  synovial 
membrane  or  bone ;  it  may  even  be  cured  by  the  unassisted  efforts 
of  nature,  without  the  occurrence  of  any  exudation,  by  the  formation 
of  a  fibro-nucleated  membrane  from  the  substance  of  the  cartilage 
itself;  or,  it  may  be  an  accompaniment  of  disease  of  the  synovial 
membrane  or  bone,  ending  in  total  destruction  of  the  joint.  It  is 
very  remarkable  that  in  all  these  varieties,  the  structural  changes  in 
the  cartilage  are  found,  on  microscopical  examination,  to  be  similar, 
consisting  in  changes  in  the  structure  and  arrangement  of  the  cells, 
and  alterations  in  the  hyaline  substance. 

When  a  thin  slice  of  articular  cartilage,  in  a  healthy  state,  is 
examined  with  a  microscope,  it  is  seen  to  consist  of  an  apparently 
homogeneous  substance  called  the  hyaline  substance  or  matrix,  with 
nucleated  cells,  named  also  cartilage  corpuscles,  disseminated  through 
it  with  a  certain  order  and  arrangement.  No  blood-vessels  are  seen 
in  cartilage,  nor  is  there  the  slightest  reason  for  believing  that  it 

contains  any.    "Whatever  nu- 
Fig-  142.  trient  fluid  it  requires,  is  de- 

rived from  the  vessels  of  ad- 
joining textures,  and  is  con- 
veyed, it  is  believed,  through 
the  tissue  by  imbibition.  No 
nerves  have  been  traced  in 
cartilage,  and  it  is  known  to 
be  destitute  of  sensibility. 
From  this  brief  description  of 
articular  cartilage  in  its  healthy 
state,  the  following  account  of 
its  morbid  changes  wall  be 
more  intelligible. 

To  Goodsir  and  Red  fern 
belongs  the  merit  of  having 
successfully  investigated  the 
changes  in  the  form,  contents, 
and  arrangement  of  the  cells, 
and  the  alterations  in  the 
hyaline  substance,  which  take 
place  in  the  various  forms  of 
destruction  of  articular  cartilage,  and  of  having  brought  forward  the 
views  which  are  at  present  entertained  regarding  those  changes.  The 
principal  structural  changes  observed  in  the  cells  and  in  the  hyaline 
substance  are  the  following. 

As  was  first  pointed  out  by  Goodsir,  destruction  of  cartilage  is 
always  accompanied  by  enlargement,  change  of  form,  and  irregular 


Diseased  articular  cartilage,  showing  enlarge- 
ment of  the  corpuscles,  and  the  contents  of  tuo 
more  superficial  thrown  out  into  the  interoorpus- 
cular  substance.— Kkdfern. 
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arrangement  of  the  cells.  They  become  «  larger,  rounded  or  oviform, 
and  instead  of  two  or  three  nucleated  cells  in  their  interior,  contain 
a  mass  of  them."  The  enlarged  corpuscles  at  the  surface  burst,  and 
discharge  their  contents,  so  that  the  disintegrated  surface  presents  a 
series  of  cavities.  In  many  instances  the  contents  of  the  cells,^  after 
having  been  discharged,  assist  the  altered  hyaline  substance  in  the 

Fia-.  143. 


Vertical  section  from  the  cartilage  of  the  central  part  of  the  internal  glenoid  cavity  of  the 
tibia,  showing  the  splitting  into  fibres  on  the  surface. — Copied  from  Redeem. 


formation  of  a  fibro-nucleated  membrane  on  the  surface  of  the  diseased 
portion  of  the  cartilage.  This  is  called  the  yellow  fibrous  element,  to 
distinguish  it  from  the  white,  to  be  referred  to  in  the  desci'iption  of 
the  changes  of  the  hyaline  substance.  In  such  cases  the  nuclei 
become  elongated  and  incorporated  with  the  fibres  of  the  split-up 
hyaline  substance ;  and  this  is  one  of  the  most  remarkable  transfor- 
mations of  the  nuclei  which  have  as  yet  been  observed.  Other 
changes  of  the  nuclei,  of  frequent  occurrence,  are  their  conversion 
into  fatty  granules,  and  into  fat  globules.  The  conversion  of  the 
nuclei  into  drops  of  oil  was  first  described  by  Rainy,  and  is  beautifully 
delineated  in  the  two  accompanying  diagrams  by  Redfern.  This  fatty 
degeneration  of  cartilage,  considered  a  result  of  defect  of  nutrition, 
begins  in  the  nuclei,  which  are  transformed  into  granule  masses, 
while  the  cell-wall  may  remain  unchanged.  Another  change,  which 
not  unfrcquently  takes  place  in  cartilage,  is  the  infiltration  of  it 
with  amorphous  mineral  matter,  chiefly  salts  of  lime,  and  in  some 
instances  at  least  these  infiltrations  are  first  seen  in  the  cell-walls,  of 
■which  an  example,  beautifully  delineated  by  Redfern,  is  here  intro- 
duced. In  cases  of  very  rapid  destruction  of  cartilage,  it  appears  that 
the  changes  are  almost  entirely  confined  to  the  cells. 

The  alterations  in  the  hyaline  substance  consist  of  its  losino-  its 
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natural  homogeneous  appearance,  and  in  its  being  split  up  into  bands 
and  fibres  projecting  into  the  joint  and  constituting  the  white  fibrous 
element :— the  white  fibres  being  formed  entirely  out  of  hyaline  or 

Fig.  144.  Fig.  145. 


Fig.  141.— Vertical  section  of  loose  cartilage  on  the  posterior  surface  of  the  third  cuneiform 
bone,  showing  the  superficial  cells  enlarged,  and  containing  fat  globules  and  granules. 

Fig.  145. — -Vertical  section  of  the  cartilage  on  the  anterior  surface  of  the  cuboid  bone,  showing 
the  enlargement  and  bursting  of  the  deep  cells,  and  the  libro-nueleated  membrane,  with  its 
nipple-like  processes  on  the  surface. — Redfekn. 

intercellular  substance,  and  the  yellow  out  of  the  nuclei  of  diseased 
cells.    These  bands  become  incorporated  with  the  liberated  and 

elongated  nuclei,  and  thus  con- 
Fig.  146.  stitute  a  fibro-nucleated  mem- 
brane without  the  aid  of  any 
exudation,  and  by  changes  in 
the  cartilage  itself,  without  any 
other  texture  being  involved. 
These  fibres  constitute  processes 
projecting  into  the  joint,  sepa- 
rated from  each  other  at  their 
free  extremities,  and  at  their 
attached  extremities,  continuous 
with  the  hyaline  substance. 
Redfern  was  the  first  to  demon- 
strate the  conversion  of  the 
hyaline  substance  into  fibres  in 
disease  of  articular  cartilage. 
Sometimes  the  cartilages  are 
thinned  and  capable  of  beiug 
easily  torn  from  the  bones,  and, 
in  still  more  aggravated  cases, 
portion  of  them,  no  doubt  the  subject  of- death  in  continuous  mass, 


Deepest  part  of  a  vertical  section  from  the 
cuneiform  surface  of  semilunar,  showing  t»e  cells 
with  thickened  walls.  — Keditkhn. 
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are  actually  detached  and  in  a  manner  loose  in  the  joint  These  con- 
cl  tions  are  always  found  associated  with  disease  m  the  subjacent 
bone -the  disease  of  the  bone  no  doubt  taking  the  initiative .  and  the 
destruction  of  the  cartilage,  instead  of  affecting  the  whole  thickness, 
spreads  horizontally  along  the  surface  directed  to  the  bone.  In  some 
instances,  the  articular  lamina  of  the  bone  has  been  found  entirely 
destroyed,  and  the  cartilage,  in  consequence,  more  or  less  com- 
pletely undermined.    Cartilage  daring  the  whole  of  its  processes 

Fig.  147. 


Cartilage  of  the  patella,  showing,  on  the  surface,  fibrous  tissue  with  included  cells  and  nuclei- 
Copied  from  Eem'ebit. 

remains  non-vascular,  and  the  membrane  above  referred  to  is  regarded 
as  the  result,  not  the  cause  of  the  destruction.    Matter  never  forms 
until  other  textures  become  involved  ;  and  the  distressing  symptoms 
which  at  one  time  were  believed  to  depend  on  destruction  of  cartilage, 
now  are  supposed  to  denote  morbid  changes  in  the  bone.    If  other 
textures  become  involved,  exudation  may  take  place  from  them,  and 
the  exuding  matter,  becoming  pervaded  by  vessels  derived  from  the 
involved  texture,  constitutes  a  vascular  adventitious  membrane  in 
contact  with  the  diseased  portion  of  cartilage.    This  membrane  is 
sometimes  formed  between  the  bone  and' the  cartilage;  and  there  can 
be  no  doubt  that  to  its  formation  in  that  position  and  its  becoming 
pervaded  by  vessels  derived  from  the  bone,  may  be  attributed  the 
erroneous  impression  entertained  by  some  observers,  that  in  one  form 
of  destruction  of  articular  cartilage,  the  destruction  is  preceded  by 
the  formation  of  vessels  in  the  substance  of  the  cartilage  itself.  The 
usual  situation  of  the  adventitious  membrane  is  on  the  free  surface ; 
and  its  formation  is  properly  attributed  to  the  circumstance  of  the 
synovial  membrane  becoming  involved  and  giving  out  an  exudation 
which  becomes  pervaded  by  vessels  derived  from  itself.    It  is  quite 
certain,  that  in  many  cases,  there  has  been  found  extensive  ulceration 
of  cartilages  without  the  presence  of  any  vascular  membrane;  and  it 
is  equally  certain,  that  in  others,  cartilage  has  been  found  covered  by 
a  newly-formed  vascular  membrane  without  being  ulcerated. 

Dr.  Redfern,  in  his  work  on  abnormal  nutrition  in  articular  carti- 
lage, has  given  the  following  as  the  conclusions  at  which  he  has  ar- 
rived in  consequence  of  his  investigations  : — 

1.  That  all  the  known  forms  of  disease  in  articular  cartilages  are 
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connected  with  changes  in  the  texture,  which  are  essentially  similar 
to  each  other. 

2.  That  during  the  progress  of  these  changes,  the  cells  of  the  carti- 
lage become  enlarged,  rounded,  and  filled  with  corpuscles  in  lieu  of 
healthy  cells  ;  bursting,  subsequently,  and  discharging  their  contents 
into  the  texture  on  the  surface  ;  whilst  the  hyaline  substance  splits 
into  bands  and  fibres,  and  the  changed  hyaline  substance,  and  the  dis- 
charged corpuscles  of  the  cells,  afterwards  form,  in  many  cases,  a  fibro- 
nucleated  membrane  on  the  surface  of  the  diseased  cartilage. 

3.  That  these  changes  are  referable  only  to  an  abnormal  nutrition 
as  their  immediate  cause,  and  in  no  case  to  mechanical  or  chemical 
actions,  such  as  attrition  or  digestion  in  a  diseased  secretion. 

4.  That  most  extensive  disease  may  go  on  in  many  joints  at  the 
same  time,  and  may  proceed  to  destroy  the  whole  thickness  of  the 
cartilage  in  particular  parts,  without  the  patient's  knowledge,  and 
whilst  he  is  engaged  in  active  occupation. 

5.  That  the  disease  commences  most  frequently  on  the  free  surface  ; 
but  may  proceed  from  the  bone  to  affect  the  attached  surface,  or  may 
take  place  in  the  middle  of  the  thickness  of  the  cartilage. 

6.  That  it  is,  at  least,  very  doubtful  if  the  symptoms  which  are 
believed  to  indicate  the  existence  of  ulceration  of  articular  cartilages, 
are  not  really  dependent  on  a  morbid  change  in  the  bone. 

7.  That  disease  of  the  whole  thickness  of  an  articular  cartilage  at 
particular  parts  admits  of  a  natural  cure,  by  the  formation  of  a  fibro- 
nucleated  membrane  from  the  substance  of  the  cartilage,  without  the 
occurrence  of  any  new  exudation. 

Favourable  Results. — These  vaxy  according  to  the  depth  of  the 
destruction.  If  only  a  portion  of  the  cartilage  be  removed,  the 
destruction  not  extending  through  the  whole  of  its  depth,  the  dis- 
eased part  may  be  healed,  on  the  subsidence  of  the  abnormal  nutri- 
tion, by  a  fibro -nucleated  membrane,  formed  entirely  from  the  carti- 
lage itself  in  the  manner  already  described.  In  such  cases,  the 
affected  part,  as  will  be  understood  from  what  has  already  been 
stated,  presents  a  villous  appearance. 

If  the  destruction  be  superficial,  and  the  synovial  membrane  be 
involved,  there  may  be  incorporated  with  the  fibro-nucleated  mem- 
brane a  depressed  cicatrix  formed  by  exudation  from  the  synovial 
membrane. 

When  the  loss  of  substance  is  to  a  greater  depth,  exposing  the  sur- 
face of  the  bone,  or  when  a  limited  portion  of  the  bone  is  removed, 
exudation  may  take  place  from  the  vessels  of  the  bone,  and  osseous 
granules,  not  rising  to  the  level  of  the  cartilage,  may  occupy  the 
affected  part,  or  the  granules  may  be  covered  by  a  depressed  cicatrix 
derived  from  the  synovial  membrane. 

Reproduction  of  cartilage  never  takes  place,  and  instead  of  any  of 
the  above  favourable  results,  the  place  of  disintegrated  cartilage  may 


DESTRUCTION  OF  ARTICULAR  CARTILAGE. 


431 


be  occupied  by  an  amorphous  formation,  technically  called  the  por- 
cellaneous deposit.  This  substance  fills  up  the  cavity,  and  its  smootli 
and  polished  surface  compensates  for  the  want  of  cartilage  and  of 
synovial  membrane. 

If  there  happen  to  be  destruction  of  cartilage  and  osseous  granu- 
lations on  opposite  sides  of  an  articulation,  the  granulations  may 
unite,  and  a  form  of  anchylosis  be  produced. 

After  making  numerous  examinations  of  human  articular  cartilages 
in  a  state  of  disease,  Redfern  made  an  extensive  series  of  experiments 
on  the  lower  animals,  which  resulted  in  demonstrating,  that  injuries 
inflicted  on  cartilages  give  rise  to  changes  in  the  cells  and  in  the 
hyaline  membranes,  precisely  similar  to  those  observed  in  cartilages 
of  the  human  body  ;  that  repair  may  be  effected  by  fibrous  tissue, 
containing  both  the  white  and  the  yellow  fibrous  element,  or  by 
calcification  of  the  portion  left  after  the  injury.  These  experiments 
have  also  demonstrated  most  clearly  that  wounds  of  cartilages  are 
capable  of  perfect  union  by  the  formation  of  fibrous  tissue  out  of  the 
cut  surfaces. 


Fig.  148. 
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Section  of  the  cartiiage  of  the  ga^a  fz^^  an  incision  made  forty-nine 


The  essential  part  of  this  process  is  believed  to  be  the  softenino-  of 
the  intercellular  substance,  the  formation  of  white  fibres  from  softened 
intercellular  substance,  and  of  nuclear  fibres  by  the  elongation  of 
free  nuclei  By  the  kindness  of  Dr.  Redfern  I  am  allowed  the  use 
of  his  beautiful  diagrams,  which  demonstrate  so  clearly  the  results  of 
his  experiments. 

It  is  not  believed  by  him  to  be  necessary  that  the  cells  should  be 
much  enlarged  or  crbwded  with  corpuscles;  for,  although  it  took  place 
m  he  union  represented  in  one  of  these  figures,  in  that  represented 
m  he  other  two,  where  it  was  more  perfect,  there  was  no  enlargement 
of  the  cells,  or  crowding  of  them  with  corpuscles. 

An  exceedingly  interesting  paper  has  been  published  by  Redfern  on 
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the  "Healing  of  Wounds  in  Articular  Cartilage,  with  Remarks  on 
the  Relation  between  Diseases  of  Cartilage  and  Ulceration  and  In- 
flaxnmation  in  other  Textures,"  and  the  conclusions  at  which  he 

arrived  are  expressed  in  the  following  terms:  

"  I  think  that  the  demonstration  has  been  fully  made,  that  every 

K8-  Fig.  150. 


Fig.  149.— Vertical  section  of  the  cartilage  of  the  patella  of  a  dog  passing  through  an  oblique 
incision  made  twenty-four  weeks  and  five  days  before  examination,  and  showing  perfect  and  firm 
union  or  the  cut  surfaces. 

Fig.  150.— Section  of  the  cartilage  of  the  femur  of  a  dog  passing  through  an  oblique  incision 
made  twenty-four  weeks  and  five  days  before  examination,  and  showing  the  perfect  fibrous 
tissue  developed  in  the  healing  of  the  wound. — Redfekn. 

morbid  action  which  takes  place  in  the  structure  of  cartilage  is 
referable  to  an  abnormal  nutrition  of  its  texture,  and,  in  so  far,  all 
these  morbid  actions  resemble  inflammation :  they  differ  from  it, 
1st,  in  not  being  attended  with  exudation,  because  the  texture  in 
which  they  occur  contains  no  blood-vessels  ;  and,  2nd,  in  not  giving 
rise  to  pain  on  account  of  the  absence  of  nerves.  If,  therefore,  in- 
flammation be  merely  a  process  of  abnormal  nutrition,  it  takes  place 
in  cartilaginous  as  well  as  in  other  textures ;  but,  if  we  include  exuda- 
tion as  an  essential  phenomenon  of  inflammation,  it  never  affects  the 
human  articular  cartilages,  which  contain  no  blood-vessels,  and  pre- 
sent no  exudation  in  disease.  So  with  ulceration, — if  we  are  to 
separate  the  softening,  degeneration,  and  ejection  of  tissue,  in  the 
formation  of  an  ulcer  from  the  exudation,  which  is  an  almost  constant 
attendant  on  this  process  in  vascular  tissues,  and  forms  cicatrices  in 
them,  then  ulcerationin  cartilage  and  in  other  tissues  is  identical,  though 
the  method  by  which  ulcers  heal,  in  the  two  forms  of  texture,  is 
altogether  different ;  if,  on  the  other  hand,  we  include  in  the  term 
ulceration  the  production  of  exudation,  and  its  transformation  into 
the  tissue  of  the  cicatrix,  then  it  is  equally  clear  that  ulceration  in 
cartilage  and  in  vascular  tissues  differs  in  the  occurrence  of  those 
phenomena  in  the  latter  case,  and  not  in  the  former." 

Finally,  I  would  call  attention  to  the  following  conclusions: — 
1st.  Wounds  in  articular  cartilages  heal  perfectly,  by  the  formation 
of  fibrous  tissues  out  of  the  cut  surface. 

2nd.  The  fibrous  cicatrix  consists  of  white  and  yellow  fibres,  which 
are  formed  out  of  the  intercellular  tissue  substauce  of  the  cartilage, 
and  out  of  the  nuclei  of  its  cells  respectively. 


DISEASE  OF  JOINTS  BEGINNING  IN  THE  BONES.  433 


3rd.  Articular  cartilages  disappear  after  amputation  at  the  joints, 
either  by  being  transformed  into  fibrous  tissue,  which  is  mixed 
with  that  of  the  cicatrix,  or  by  slow  injection  of  their  particles  into 
a  newly  completed  synovial  sac. 

4th.  Ulceration  in  articular  cartilages  differs  from  that  in  other 
tissues,  in  being  neither  accompanied  by  exudation,  nor  attended 
with  pain, — differences  which  depend  on  the  absence  of  vessels  and 
nerves. 

5th.  Ulcers  in  articular  cartilages  heal  by  transformation  of  the 
surrounding  cartilage  tissue  into  fibre,  but  those  occurring  in  other 
textures  are  cured  by  the  formation  of  a  cicatrix  out  of  newly  exuded 
blood  plasma. 

6th.  Inflammation,  regarded  as  a  process  of  abnormal  nutrition, 
attended  with  changes  in  the  blood  and  blood-vessels,  including 
exudation  as  an  essential  phenomenon,  does  not  occur  in  articular 
cartilages  in  man,  simply  because  these  textures  contain  no  blood- 
vessels. 

7th.  The  whole  diseased  states  of  cartilage  are  referable  to  a 
changed  or  abnormal  nutrition  of  the  texture,  and  to  this  alone ;  when 
unaccompanied  by  disease  in  other  textures,  they  produce  no  pain  or 
other  symptoms  by  which  they  can  be  recognised,  and  have  much  less 
surgical  importance  than  they  have  for  many  years  been  supposed 
to  possess. 

SCROFULOUS  DISEASE  OF    THE    JOINTS    IN  WHICH   THE  CANCELLATED 
STRUCTURE  OF  THE  BONES  IS  PRIMARILY  AFFECTED. 

Morbid  Changes. — The  morbid  changes  in  the  early  stage  are  those 
mentioned  in  the  description  of  scrofulous  tubercular  abscess  of  bone. 
The  morbid  changes  in  the  bone  may  lead  to  destruction  of  the  carti- 
lages and  discharge  of  the  collection  in  the  bone  into  the  joint. 

The  ulceration  of  the  cartilage  and  synovial  membrane,  and  the 
discharge  of  the  deposit  originally  contained  in  the  bone,  are  followed 
by  general  synovitis,  which  very  rapidly  terminates  in  suppuration  ; 
and  the  contents  of  the  joint,  consisting  of  purulent  matter,  tuber- 
cular degeneration,  and  the  debris  of  the  bone,  may  ultimately  be 
discharged  by  ulceration  of  the  external  soft  tissues.  Soon  after  the 
disease  is  fully  established,  and  the  communication  is  opened  as  above 
described  between  the  diseased  cavity  and  the  joint,  the  changes  within 
the  bone  are  followed  by  effusion  of  lymph  into  the  soft  parts  imme- 
diately surrounding  the  boue,  which  gives  rise  to  a  firm  swelling,  by 
gelatinous  infiltration  of  the  synovial  membrane  and  surrounding 
textures ;  and  at  a  more  advanced  period,  by  effusion  of  serum  into 
■the  cellular  tissue,  which  causes  slight  oedema.  There  is,  at  an  early 
stage,  a  hard  swelling  from  effusion  of  lymph,  and  afterwards  a  swell- 
ing with  fluctuation  from  the  distension  of  the  synovial  membrane  by 
the  contents  of  the  cavity  of  the  joint.    The  skin  over  the  Swelling 

O 

F  F 


4dl         DISEASE  OF  JOINTS  BEGINNING  IN  THE  BONES. 

remains  white,  but  from  its  natural  wrinkles  being  unfolded,  it  pre- 
sents a  kind  of  glazed  appearance  ;  the  veins  under  it  become  large, 
and  the  parts  above  and  below  the  joint,  weak,  soft,  and  emaciated! 
The  condition  of  parts  in  many  cases  revealed  by  dissection  may  be 
stated  to  be  scrofulous  abscess  and  caries  of  bone,  communicating  with 
the  cavity  of  the  joint  in  consequence  of  more  or  less  extensive  de- 
struction of  cartilage  ;  an  inflamed  condition  of  the  synovial  mem- 
brane, abscess  of  the  joint,  gelatinous  infiltration  of  the  synovial 
membrane  and  of  surrounding  textures,  and  more  or  less  extensive 
riddling  of  the  parts  above  the  joint  by  abscesses  and  sinuses.  The 
tubercular  deposit  is  regarded  as  a  transformation  of  liquor  sanguinis 
exuded  into  the  part  in  consequence  of  some  grade  of  the  inflamma- 
tory process  ;  but  this  grade  is  very  slight  compared  to  that  which 
takes  place  when  the  disease  extends  into  the  synovial  membrane  of 
the  joint. 

Symptoms. — Slight  pain,  or  uneasiness  scarcely  amounting  to  pain, 
and  felt  only  at  times,  and  a  considerable  sense  of  weakness  of  the 
articulation,  are  usually  the  earliest  symptoms.  As  the  morbid  changes 
advance,  the  pain  becomes  more  severe,  and  is  for  a  long  time  referred 
by  the  patient  to  a  particular  spot  about  the  extremity  of  the  bone. 
The  pain  is  of  a  heavy,  aching,  bursting  character,  and  is  generally 
brought  on  by  the  heat  of  bed,  by  the  dependent  posture,  and  by 
motion.  These  symptoms  are  coeval  with  the  changes  in  the  bone. 
In  the  course  of  time,  the  pain  is  followed  by  a  swelling,  which  at 
first  is  firm,  hard,  and  unyielding,  and  seems  to  depend  on  enlargement 
of  the  bone. 

It  was  at  one  time  a  common  opinion,  that  the  heads  of  the  bones 
were  always  expanded  in  this  disease.  Russel,  Crowther,  Lawrence, 
S.  Cooper,  and  others,  expressed  an  opposite  sentiment,  and  the  belief 
became  general  that  the  swelling  which  appears  like  expansion  of  the 
bone  is  owing  to  plastic  and  gelatinous  deposits  external  to  the  bone ; 
but  more  recent  observers  have  met  with  examples,  and  I  have  seen  a 
good  many  specimens,  which  prove  incontestably  the  existence  of 
expansion  of  the  bone. 

That  the  head  of  a  bone  is  occasionally  enlarged  in  other  diseases,  it 
is  impossible  to  deny  ;  but  the  cases  I  refer  to  were  examples  of  expan- 
sion of  the  shell  combined  with  tubercular  deposit  in  the  bone,  and 
no  doubt  the  inflammatory  process  that  coexisted  with  the  deposit 
led  to  the  expansion. 

In  the  next  stage,  the  pain  is  throbbing,  and  extends  over  the  whole 
articulation  ;  and  the  swelling  is  no  longer  confined  to  the  situation 
of  the  bone,  but  is  general  over  the  whole  joint,  and  presents  the 
character  of  fluctuation.  These  symptoms  are  coeval  with  the  in- 
flammation of  the  synovial  membrane.  Ultimately  the  skin  becomes 
tense,  white,  and  glistening,  and  is  marked  with  dilated  tortuous 
veins ;  and  the  inflammation  extending  to  the  superimposed  soft  tis- 
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sues,  often  gives  an  cedematous  character  to  the  swelling.  The  disease 
has  already  advanced  to  suppuration,  and  the  matter,  together  with 
the  debris  of  the  bone,  may  be  discharged  through  ulcerated  aper- 
tures. At  first,  there  is  little  constitutional  disturbance.  After  some 
time,  inflammatory  fever  comes  on,  and  is  ultimately  succeeded  by 
hectic.  This,  like  other  varieties  of  scrofulous  disease,  is  chiefly  inci- 
dental to  young  persons,  and  usually  occurs  before  the  age  of  puberty  ; 
and  although  it  has  occasionally  been  found  in  persons  in  the  middle 
period  of  life,  yet  it  rarely  attacks  any  one  after  thirty  years  of  age, 
who  has  not  previously  been  the  subject  of  scrofulous  disease. 

Treatment. — In  this,  as  in  all  scrofulous  diseases,  the  local  affection 
i  is  very  much  influenced  by  the  state  of  the  general  health,  the  im- 
provement and  maintenance  of  which  becomes  therefore  of  paramount 
importance.    The  formation  of  tubercular  deposit  in  the  cancellated 
structvu-e  of  the  bone  takes  place  at  an  early  period,  and  the  condi- 
tions most  favourable  to  its  formation  are  the  scrofulous  diathesis,  and 
i  a  weak  state  of  the  general  health.    It  is  often  found  in  persons  of 
i  that  habit,  who  have  been  confined  to  situations  where  the  air  is  im- 
pure, cold,  or  damp ;  who  have  been  excluded  from  free  exposure  to 
the  light  of  the  sun ;  who  have  lived  on  a  diet  not  sufficiently  nutri- 
i  tious  ;  who  have  not  enjoyed  regular  exercise  and  fresh  air ;  or  who 
have  been  subjected  to  any  cause  of  debility.    If  the  presence  of  the 
deposit  be  suspected,  the  endeavour  must  be  made  to  limit  its  extent, 
and  to  delay  the  suppuration  by  removing  the  patient  from  the  ex- 
citing causes  of  the  unhealthy  secretion.    For  that  purpose,  the  best 
i  constitutional  treatment  is  that  which  is  mentioned  when  treating  of 
/scrofulous  chronic  synovitis,  which  need  not  again  be  described.  The 
1  means  there  recommended  for  improving  the  general  health  will  be 
i  found  most  effectual  for  limiting  the  tubercular  deposit,  and  prevent- 
ing and  repressing  inflammation;  for  in  this,  as  in  all  scrofulous 
i  diseases,  more  benefit  may  be  expected  from  constitutional  than  from 
local  treatment. 

For  facilitating  the  description  of  the  local  treatment,  the  disease 
imay  be  considered  in  three  different  stages  : — 

1.  When  it  is  confined  to  the  bone  ;  2.  When  it  extends  into  the 
i  articulation  ;  3.  When  the  abscess  bursts,  or  is  opened. 

In  all  these  stages,  rest  is  an  important  part  of  the  treatment. 
In  the  first  stage,  the  indications  to  be  fulfilled  are — to  limit  the 
disease,  and  prevent  its  extending  into  the  joint.    With  this  view,  in 
'addition  to  rest  of  the  limb,  cold  applications  are  sometimes  employed 
with  advantage.    Local  depletion  aud  counter-irritation  are  at  times 
necessary,  but  the  employment  of  depletion  forms  no  prominent  part 
'aof.  the  treatment.    In  this  stage  I  have  frequently  prescribed  leeches, 
kwhen,  from  any  circumstauce,  there  seemed  to  be  a  fresh  accession  of 
inflammation,  and  the  apparent  result  has  been  to  relieve,  for  the 
time,  the  urgency  of  the  symptoms  j  but  beyond  this,  I  have  never 
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been  sensible  of  any  advantage,  and  in  no  case  have  I  ventured  on 
the  practice  but  with  reluctance.  It  ought  always  to  be  remembered, 
that  depletion  has  less  influence  in  scrofulous  than  in  common  in- 
flammation ;  and  that  if  carried  so  far  as  to  produce  an  impression  on 
the  general  health,  it  increases  the  danger  of  the  local  affection.  Mild 
counter-irritation,  to  an  extent  not  to  affect  the  general  health,  may, 
in  general,  be  resorted  to  with  advantage. 

The  pai'amount  indication,  however,  is  perfect  immunity  of  the 
joint  from  motion,  and  unless  that  indication  be  fulfilled,  treatment 
will  be  of  no  avail.  Gutta-percha  or  leather  splints  lined  with  flannel, 
and  starch  bandages,  are  the  best  appliances  for  that  purpose.  I 
prefer  splints  of  gutta-percha  to  those  of  leather ;  but  in  the  event  of 
local  applications  not  being  necessary,  the  starch  bandage,  applied  so 
as  not  to  cause  any  undue  pressure,  is  exceedingly  convenient,  and 
even  where  issues  are  necessary,  it  will  often  be  found  the  best  means 
of  keeping  the  joint  at  rest ;  and  openings,  or,  as  they  have  been  called, 
traps,  may  be  cut  out  to  allow  of  the  application  of  issues  or  other 
means  for  counter-irritation.  If  splints  or  the  starch  bandage  be 
nicely  applied,  the  patient  may  be  drawn  out  into  the  open  air,  which 
is  so  important  in  this  disease.  . 

In  the  second  stage,  rest,  with  warm  emollient  applications,  as 
poultices  and  fomentations,  are  the  local  remedies  most  likely  to 
give  relief. 

In  the  third  stage,  rest  is  necessary,  lest  any  of  nature's  attempts 
at  anchylosis  should  be  frustrated.  If  abscess  forms,  it  should  be 
freely  opened  by  a  sufficiently  long  incision,  a  poultice  applied,  the  limb 
preserved  in  a  serviceable  position,  and  the  constitutional  symptoms 
carefully  attended  to.  Pressure  should  also  be  employed  so  far  as  to 
diminish  the  size  of  the  sinuses,  without  obstructing  the  discharge  of 
the  purulent  matter.  If  the  disease  continues  to  advance,  and  the 
hectic  fever  be  to  such  an  extent  as  to  endanger  life,  excision  of  the 
joint  or  amputation  may  be  necessary  ;  but  before  determining  on 
these  steps,  the  state  of  the  internal  organs  should  be  carefully 
examined,  with  the  view  more  especially  of  ascertaining  whether  or 
not  the  patient  be  free  from  pulmonic  and  mesenteric  disease ;  for  it 
may  be  found  that  the  tubercular  degeneration  is  general,  and,  if  so, 
there  is  but  little  probability  that  an  operation  would  be  followed  by 
recovery. 

MORBUS  COXARIUS,  OR  SCROFULOUS  DISEASE  OP  THE  HIP  JOINT. 

This  disease,  most  commonly  affecting  children  and  individuals 
under  the  age  of  puberty,  is  occasionally  though  more  rarely  met  with 
at  a  later  period.  It  forms  the  great  majority  of  cases  of  hip-joint 
disease  in  children  and  in  persons  under  puberty,  and  begins  in  the 
cancellated  structure  of  the  acetabulum,  the  femur,  or  of  both  5 
whereas  the  disease  of  the  hip-joint  usually  met  with  after  puberty, 


MORBUS  COXARIUS. 


437 


and  most  common  between  that  period  and  the  thirty-fifth  year,  is 
believed  to  commence  in  the  other  texture  of  the  joint.  Out  of  102 
cases  of  hip-joint  disease  of  which  I  have  the  age  of  the  patients,  80 
were  under  16  years  of  age,  19  between  16  and  35,  and  3  between  35 
and  40.  As  the  morbid  changes  are  of  the  same  nature  as  those  of 
scrofulous  disease  of  joints  in  which  the  bone  is  primarily  affected — 
this  being  an  example  of  that  form  of  disease  in  the  hip, — it  will  not 
be  necessary  to  give  so  lengthened  a  description  of  certain  points,  as 
would  otherwise  have  been  requisite. 

Symptoms. — These  have  been  divided  by  some  authors  into  two 
stages  or  periods,  by  Ford  and  others  into  three,  and  some  have 
arranged  them  into  four  stages  or  periods,  the  first  being  what  they 
call  the  period  of  invasion.  In  the  following  description  we  shall 
divide  them  into  three  stages. 

First  Stage. — This,  like  some  other  scrofulous  diseases,  is  of  so  in- 
sidious a  nature,  that  it  has  often  made  considerable  progress  before 
its  existence  is  suspected,  the  patient  complaining  for  a  long  time 
merely  of  weakness  and  weariness  of  the  limb,  with  uneasiness  at  the 
knee,  but  without  any  pain  at  the  hip.  This  absence  of  pain  in  the 
affected  joint  has,  in  some  instances,  led  unwary  practitioners  to 
mistake  the  seat  of  the  disease.  With  these  symptoms,  there  is  a 
halt  or  slight  limp  in  walking,  and  if  the  extremity  be  examined 
at  this  period,  it  will  be  found  tha,t  the  hip  is  flattened  by  the  wasting 
of  the  glutei  muscles,  the  limb  emaciated,  and  the  affected  extremity 
elongated  ;  which  last  phenomena  arises,  as  is  explained  by  Hunter, 
from  the  pelvis  being  lower  on  the  diseased  side,  in  consequence  of 
the  patient  supporting  the  body  on  the  sound  limb.  As  the  disease 
advances,  there  is  usually  decided  pain  in  the  hip-joint  ; — in  some 
instances,  however,  it  is  inconsiderable  when  compared  with  the  pain 
at  the  knee.  The  pain  is  increased  by  motion,  or  by  pressure  of  the 
trochanter  inwards,  or  of  the  limb  upwai'ds,  or  by  any  means  which 
direct  the  pressure  against  the'  diseased  portion  of  the  joint  ;  and 
sometimes  the  patient,  to  relieve  the  parts  affected  as  much  as  possible 
from  the  pressure,  maintains  the  limb  in  a  position,  in -which  the 
ball  of  the  femur  is  made  to  press  least  against  the  acetabulum.  The 
pain  is  felt  in  the  joint,  and  also  at  the  knee,  principally  along  its 
inner  side  ;  and  though  the  knee  is  only  sympathetically  affected,  the 
pain  is  sometimes  more  severe  there  than  at  the  hip,  so  that  it  is 
occasionally  difficult  to  convince  a  patient  that  the  seat  of  the  disease 
is  not  in  the  knee.  This  is  an  exemplification  of  what  is  frequently 
observed,  namely,  that  when  disease  exists  at  one  set  of  terminal 
expansions  of  a  particular  nerve,  the  pain  is  often  referred  to  the 
extremities  of  other  branches  given  off  by  the  same  nerve  \  for  the 
anterior  crural  nerve  gives  branches  to  the  hip  and  also  to  the  knee  : 
and  the  trunk-  of  the  obturator  uerve  supplies  the  hip-joint  with  nerves 
while  its  anterior  and  posterior  branches  give  nerves  to  the  knee 


4,30  MORBUS  CGXArcIUS. 

Before  the  termination  of  this  stage,  there  is  a  sense  of  tension  in 
the  groin,  and  the  lymphatic  glands  in  that  situation  usually  begin 
to  swell. 

Second  Stage. — The  pain  at  the  knee  is  much  increased,  and  is 
almost  always  considerably  greater  than  at  the  hip,  but  in  the  last- 
mentioned  situation  only  is  it  increased  on  pressure,  which  is  an 
excellent  guide  to  the  seat  of  the  disease.  There  is  pain  at  the  hip- 
joint  on  concussion  produced  by  striking  the  trochanter,  the  knee,  or 
the  sole  of  the  foot.  The  pain  is  much  aggravated  by  motion  ;  the 
patient  supports  his  body  entirely  on  the  sound  limb  ;  the  motions  of 
the  joint  are  impeded,  so  that  flexion  and  extension  cannot  be  carried 
to  their  natural  extent,  and  there  is  also  limitation  of  rotation,  espe- 
cially of  rotation  inwards,  any  attempt  at  which  gives  rise  to  great 
pain.  Forcible  abduction  also  causes  pain  at  the  hip.  There  is  con- 
siderable swelling  about  the  upper  part  of  the  thigh,  together  with 
the  other  symptoms,  namely,  flattening  of  the  hip  and  its  consequent 
unnaturally  broad  appearance  ;  a  lower  position  of  the  trochanter  and 
fold  of  the  hip,  than  on  the  sound  side ;  wasting  of  the  limb,  and 
apparent  elongation  of  the  extremity.  Some  surgeons  state,  that  real 
elongation  takes  place  in  this  stage  \  but  for  my  own  part,  though  I 
have  given  particular  attention  to  this  point,  I  have  in  every  instance 
found  the  elongation  seeming,  and  not  real.  By  those  who  believe 
the  elongation  to  be  real,  various  explanations  have  been  offered. 
Some  suppose  that,  from  the  relaxation  of  the  muscles  and  ligaments, 
the  thigh-bone  is  partially  ex]3elled  from  its  socket,  and  so  falls  down ; 
others,  that  the  under  part  of  the  acetabulum  being  destroyed,  it  thus 
becomes  wider,  and  the  muscles  relaxed  ;  while  there  are  those  who 
think  that  the  under  part  of  the  acetabulum  and  part  of  the  head  of 
the  femur  are  simultaneously  destroyed.  I  believe,  however,  that,  iu 
every  instance,  the  lengthening  will  be  found  to  be  only  apparent,  and 
that  if  the  patient  be  placed  in  a  horizontal  position,  and  a  careful 
examination  be  made  of  the  measurements  between  corresponding 
points  of  the  pelvis  and  extremities,  they  will  be  precisely  the  same 
on  both  sides  of  the  body.  With  alteration  of  the  position  of  the 
pelvis,  there  is  often  found  lateral  curvature  of  the  spine. 

Third  Stage. — In  this  stage  the  swelling  is  larger  and  more  pain- 
ful, it  presents  the  character  of  fluctuation,  and  ultimately  breaks, 
the  matter  which  continues  to  be  discharged  being  of  an  unhealthy 
character,  and  indicating  carious  destruction.  Sometimes  the  abscess, 
instead  of  appearing  on  the  thigh,  has  made  its  way  into  the  pelvis 
through  an  opening  occasioned  by  the  destruction  of  the  bottom  of  the 
acetabulum  j  in  some  cases  it  lias  burst  into  the  vagina,  and  in  others 
into  the  rectum;  and  occasionally  it  has  been  found  to  be  discharged 
into  the  pelvis,  and  thence  to  escape  through  the  ischiatic  notch.  The 
appearance  of  an  abscess  is  always  an  extremely  unfavourable  symptom. 
In  this  stage,  the  extremity  becomes  really  shortened,  either  from 
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destruction  of  the  margin  of  the  acetabulum,  whereby  the  cavity 
becomes  shallower  and  wider,  so  as  to  admit  of  the  limb  being  drawn 
up,  or  from  this  condition  combined  with  destruction  of  the  head  of 
the  femur,  or  from  actual  dislocation.  The  shortening  is  sometimes 
sudden,  but  more  frequently  gradual.  When  dislocation  takes  place, 
—  which,  however,  is  not  always  the  case— the  head  of  the  femur  is 
usually,  although  not  invariably,  drawn  upwards  and  outwards  upon 
the  dorsum  of  the  ilium.  In  this  case  the  trochanter  major  is  drawn 
upwards  near  the  crest  of  the  ilium,  and  the  hip  is  protuberant,  the 
swelling  being  produced  by  the  upper  extremity  of  the  femur,  and 
the  muscles  which  are  raised  up  by  it.  The  wasted  condition  of  the 
limb  makes  the  swelling  appear  greater  than  it  really  is. 

Such,  in  general,  are  the  symptoms  of  this  disease  :  but  surgeons 
have  been  exceedingly  anxious  to  ascertain,  how  the  symptoms  are 
modified  according  as  the  disease  commences  in  the  bones,  as  in  hip- 
joint  disease  of  young  persons,  or  in  the  softer  textures,  as  in  that  of 
adults  ;  and  also  when  the  bones  take  the  initiative,  whether  there  be 
any  modifications  of  the  symptoms  according  as  the  disease  is  chiefly 
in  the  acetabulum,  or  chiefly  in  the  femur.  When  it  begins  in  the 
acetabulum,  a  most  fatal  variety  of  the  disease,  the  pain  at  first  is  seldom 
in  the  hip  or  in  the  knee,  but  in  the  iliac  fossa  and  side  of  the  pelvis ; 
it  becomes,  however,  at  last  severe  in  the  joint,  and  greatly  increased 
by  the  ball  of  the  femur  being  sent  in  against  the  acetabulum,  and  the 
patient  cannot,  in  consequence,  support  his  weight  on  the  limb.  The 
abscess  usually  becomes  intra-pelvic,  and  may  point  in  the  iliac  fossa, 
or  at  the  lower  part  of  the  pelvis,  or  into  the  pelvic  viscera. 

I  lately  saw  two  cases,  in  each  of  which  the  abscess  made  its  way 
into  the  rectum,  one  where  it  opened  into  the  vagina,  and  another 
where  it  opened  into  the  bladder.  Dislocation  is  not  so  common  in 
the  acetabular  variety  as  in  the  femoral ;  but  in  some  instances  the 
head  of  the  bone  has  been  found  projecting  into  the  pelvis  through 
the  bottom  of  the  acetabulum.  When  the  disease  commences  in  the 
femur,  constituting  what  some  have  called  the  femoral  variety,  to 
distinguish  it  from  the  acetabular,  the  symptoms  are  usually  of  a  very 
insidious  character,  the  pain  at  the  knee  is  more  marked  in  this  than 
in  any  other  variety,  dislocation  is  very  apt  to  occur  in  the  advanced 
stage,  the  limb  is  in  general  bent,  and  in  both  these  varieties  abscess, 
sooner  or  later,  takes  place.  A  peculiarity  of  symptoms  not  un- 
frequently  observed  in  this  form  of  the  disease  is,  that  at  first  the  limb 
is  everted  by  the  irritation  of  the  powerful  rotators  outwards,  whereas 
in  the  advanced  stage,  owing  to  these  muscles  being  weakened  by 
abscesses  forming  under  them,  and  by  becoming  the  subject  of  fatty 
degeneration,  the  psoas,  iliacus,  and  adductor  muscles  being  no  longer 
overbalanced,  flex,  adduct,  and  turn  the  limb  inwards.  When  both 
bones  are  affected,  the  symptoms  will  more  or  less  partake  of  the 
peculiarities  of  the  acetabular  and  femoral  varieties,  and  in  the  hip- 
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joint  disease  of  adults,  named  by  some  the  arthritic  form,  has  the 
ordinary  constitutional  and  local  symptoms  of  arthritis,  which  need 
not  here  be  enumerated.  By  these  symptoms,  the  age,  and  the  ex- 
treme urgency  of  the  local  symptoms  at  the  commencement,  the  diag- 
nosis is  easily  made  out. 

The  general  health  is  at  fh*st  but  little  affected  in  the  disease 
of  early  life;  after  some  time,  slight  symptoms  of  inflammatory  fever 
may  supervene  ;  but  the  formation  of  abscess  is  followed  by  hectic, 
and  its  usual  train  of  consequences. 

Morbid  Changes. — Opportunities  of  making  dissections  in  the  third 
stage  are  unfortunately  numerous  ;  but  as  in  that  stage  the  whole 
articular  apparatus  is  involved,  it  is  impossible  then  to  discover 
by  dissection  which  structure  was  primarily  affected.  Oppor- 
tunities of  examining  the  state  of  the  parts  in  the  early  stages  are 
not  numerous,  being  only  met  with  in  those  persons  who  have  died  of 
other  diseases  after  the  hip-joint  had  become  affected.  From  ex- 
Fig.  151. 
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Early  stives  of  Morbus  Coxarius,  exhibiting ;  tul.Prci.tar  dejwilin  ^^Xr'Scf/of  both 
foS  tho  acetabulum,  told  b  the  bond  ol  g"*"™^™  ff^SWflw  deposit.  The 

Sta£o.ta  made  during  life.    From  rrernrat.ons  ...  my  museum. 
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animations,  however,  which  have  heen  made  in  such  circumstances, 
there  is  reason  to  conclude  that  this  disease  begins  in  the  bone— that 
the  morbid  changes  are  of  the  nature  described  in  the  section  on 
scrofulous  disease  of  joints  beginning  in  the  cancellated  structure — 
that  in  the  majority  of  cases  the  os  innominatum  is  primarily  and 
most  extensively  affected— that  it  sometimes  begins  in  the  femur,  and 
that  occasionally  the  morbid  action  commences  contemporaneously  in 
both  bones,  of  which  the  case  from  which  the  accompanying  illustrations 
were  taken,  furnished  a  good  example.    The  first  deviation  from  the 
healthy  condition  is,  according  to  Brodie,  that  part  of  the  cancellated 
structure  becomes  preternaturally  vascular — that  at  an  early  period 
the  affected  part  becomes  unusually  soft  from  a  deficient  proportion 
of  earthy  matter,  and  that  a  thin  fluid  is  deposited  in  the  cancelli. 
These  changes  constitute  the  anatomical  characters  at  an  early  period 
of  the  disease.    As  the  disease  advances,  the  bone  becomes  still 
softer,  and,  instead  of  a  thin  fluid,  tubercular  substance  is  deposited  in 
the  cancelli,  and,  in  many  instances  all  traces  of  cancellous  structure 
disappears,  its  place  being  occupied  by  the  tubercular  substance,  as 
several  beautiful  specimens  in  my  own  collection  demonstrate.  Ac- 
cording to  the  views  now  entertained,  the  scrofulous  deposit  is  a 
transformation  of  liquor  sanguinis  exuded  in  consequence  of  a  slight 
grade  of  the  inflammatory  process.    In  the  progress  of  the  disease, 
the  structures  between  the  deposit  and  the  joint  undoubtedly  become 
involved  in  a  process  of  inflammation  ;  and  as  a  result  of  this,  a 
communication  is  established  with  the  cavity  of  the  articulation,  and 
the  whole  articular  surface  becomes  the  subject  of  the  morbid  changes 
described  in  the  section  of  scrofulous  diseases  of  the  joints  beginning 
in  the  cancellous  structure,  which  changes  it  is  unnecessary  here  to 
repeat.    That  an  inflammatory  process  occurs  in  the  progress  of  the 
disease,  all  agree  ;  but  as  to  the  nature  of  the  morbid  action  of  which 
the  tubercular  deposit  is  a  result,  there  has  been  a  difference  of 
opinion.    Sir  Benjamin  Brodie,  Lloyd,  Rust,  and  others,  regard  the 
deposit  as  a  product  of  inflammation,  while  others  think  it  may  be  a 
result  of  perverted  nutrition  or  secretion  unconnected  with  inflam- 
mation. 

For  an  account  of  the  views  at  present  entertained  regarding  the 
tubercular  diathesis,  the  causes,  nature,  degenerations,  and  treatment 
of  tubercular  exudation,  the  reader  is  referred  to  the  chapter  on 
Tubercle. 

Treatment. — After  what  has  been  already  stated  regarding  the 
treatment  of  disease  of  joints  beginning  in  the  cancellated  structure, 
it  seems  unnecessary  to  give  any  lengthened  remarks  on  the  treatment 
of  morbus  coxarius.  As  the  maintenance  of  the  general  health  is  a 
paramount  indication,  every  judicious  and  available  means  for  that 
object,  consistent  with  the  fulfilment  of  other  necessary  indications, 
must  be  adopted,  their  use  being  modified  according  to  the  particular 


442 


MORBUS  COXARIUS. 


circumstances  of  the  case.  The  feeble  state  of  the  patient's  constitu- 
tion will  scarcely  admit  of  antiphlogistic  treatment ;  but  antiphlo- 
gistic regimen  may  be  necessary  until  the  inflammatory  symptoms 
have  been  subdued.  "  Local  abstraction  of  blood,"  Mr.  Liston  re- 
marks, "  is  seldom  at  all  required,  and  its  employment  in  cases  of 
morbus  eoxarius  in  weak  constitutions,  which  it  generally  seizes 
upon,  is  very  questionable."  The  most  important  parts  of  the  local 
treatment  are,  the  strict  observance  of  rest,  and  the  employment  of 
counter-irritation.  Without  perfect  rest  of  the  joint  no  treatment 
will  be  of  any  service  for  checking  the  symptoms  in  the  early  stages, 
or  promoting  anchylosis  in  the  advanced  stage.  It  will  in  general  be 
found  impossible  to  obtain  that  necessary  rest  without  rendering 
the  pelvis,  thigh,  and  leg  immovable  on  each  other.  This  I  have 
done  to  some  patients  who  could  afford  to  procure  them  by  some  of 
the  well-contrived  splints  now  in  use,  but  I  have  found  no  appliance 
more  convenient  than  the  starch  bandage.  Nothing  could  answer 
better  than  the  application  of  stai'ch  bandage  from  the  toes  to  the 
pelvis,  care  being  taken  to  protect  the  knee  by  padding  it  with  cotton, 
and  having  the  bandage  carried  in  the  form  of  a  spica  round  the 
shafts  and  pelvis.  It  forms  an  extremely  nice  encasement,  which 
should  be  rendered  more  resisting  behind  by  a  long  nicely  moulded 
and  lined  pasteboard  or  gutta-percha  splint,  extending  from  the 
pelvis  to  the  middle  or  lower  part  of  the  leg.  Issues  can  be  applied 
by  cutting  out  openings  in  the  bandage.  For  producing  counter- 
irritation,  blisters,  setons,  issues,  moxa,  the  potential  and  the  actual 
cautery,  have  all  been  used.  We  find  that  in  the  time  of  Hippo- 
crates, counter-irritation  by  the  actual  cautery  was  employed  in  this 
disease,  and  in  modern  times  some  consider  it  preferable  to  other 
means.  For  my  own  part,  I  have  followed  the  method  recom- 
mended by  Sir  B.  Brodie,  namely,  the  employment  of  blisters  in 
children  and  issues  in  adults,  which  he  makes  by  the  aj)plication 
of  the  potassa-fusa,  and  keeps  open  by  repeatedly  touching  the  issue 
with  caustic. 

The  best  situations  for  issues  are  the  hollow  between  the  tro- 
chanter major  and  the  tuberosity  of  the  ischium,  and  the  outside  of 
the  joint  near  the  situation  of  the  tensor  vagina3  femoris.  Issues 
ought  never  to  be  employed  to  such  an  extent  as  to  be  a  cause 
of  debility,  and  they  should  be  at  once  discontinued  on  the  ap- 
pearance of  undoubted  signs  of  the  existence  of  abscess.  In  recent 
cases,  blisters  usually  give  considerable  relief.  With  regard  to  the 
treatment  of  abscess  in  this  disease,  much  difference  of  opinion  has  pre- 
vailed ;  but  as  no  good  can  result  from  delay,  and  as  time  may  be  saved, 
and  suffering  and  more  extensive  destruction  of  tissue  prevented,  the 
sooner  a  free,  direct,  and  dependent  opening  is  resorted  to  the  better, 
suitable  treatment  at  the  same  time  being  instituted,  to  prevent,  if  pos- 
sible, the  occurrence  of  hectic.  When  the  disease  has  attained  a  certain 
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progress,  the  only  possible  favourable  result  is  anchylosis,  and  an  im- 
portant point  to  be  constantly  kept  in  view  is,  while  all  available 
means  are  being  employed  for  promoting  that  desired  result,  that  the 
limb  be  kept  in  a  serviceable  attitude,— that  is,  perfectly  straight. 
I  have  had  the  satisfaction  of  seeing  this  result  in  a  considerable 
number  of  cases,  and  it  is  surprising  with  how  little  inconvenience 
patients  come  to  walk  with  perfect  anchylosis  of  the  hip,  owing 
to  the  increased  mobility  acquired  at  the  lumbo-sacral  articulation, 
aud  by  the  lumbar  vertebra)  allowing  the  pelvis  to  rotate  on  the 
spine  in  walking. 

Operation. — Time  and  the  best-directed  constitutional  and  local 
treatment  having  been  tried  and  failed,  the  surgeon,  in  certain  cases, 
is  justified  to  attempt  to  save  his  patient  from  being  brought  to 
the  tomb  by  hectic  fever  by  an  operation ;  the  object  aimed  at 
being  the  removal  of  diseased  bone.    The  most  promising  cases 
for  operation  are  those  in  which  the  disease  is  confined  to  the  femur, 
and  the  bone  dislocated  upon  the  dorsum  of  the  ilium  ;  those  which 
are  less  encouraging,  but  in  which  success  has  sometimes  followed  re- 
moval, are,  where  femur  and  margin  of  acetabulum  have  both  been 
found  diseased  and  been  removed  ;  and  those  in  which  it  is  altogether 
unjustifiable — and  unfortunately  such  cases  are  numerous — are  cases  in 
which  the  disease  is  chiefly  in  the  acetabulum,  or  in  which  it  is  exten- 
sively affected  as  well  as  the  femur  ;  and  if  the  head  of  the  bone  be  still 
on  the  acetabulum,  they  are,  if  possible,  still  more  unsuitable  for  opera- 
tion. The  operation  may  be  performed  in  the  following  manner  : — The 
body  being  turned  a  little  towards  the  other  side,  to  raise  up  the  hip,  one 
incision  should  be  made  in  a  semi-lunar  direction,  about  two  inches  or 
more  above  the  trochanter,  and  limited  so  as  not  to  cut  the  gluteal 
artery  behind,  or  the  anterior  crural  nerve  in  front,  and  from 
the  centre  of  the  concavity  of  this  incision  a  straight  incision 
shoidd  be  made  downwards  over  the  trochanter,  these  incisions 
in  point   of  length  being  proportioned  to  the  size  and  depth 
of  the  parts.    The  flaps  should  then  be  turned  backwards  and 
forwards,  and  on  laying  bare  the  trochanter  major  and  capsular 
ligament,  the  capsular  ligament  should  be  opened  above  and  be- 
hind, and  on  placing  the  thigh  across  the  opposite  one,  and  press- 
ing upwards,  the  sound  ligament,  if  still  entire,  will  likely  give 
way,  but  if  not,  it  may  be  easily  divided,  when  the  articular  surface 
of  the  femur  will  be  fully  exposed.    The  saw  should  then  be  applied, 
and  the  ball  removed.    If  the  head  of  the  bone  be  lying  on  the  dor- 
sum of  the  ilium,  the  operation  will  be  still  more  easily  performed. 
The  margins  of  the  acetabulum  have  also  been  removed,  and  Jones 
of  Jersey,  and  Hancock  of  London,  have  both  been  successful  in 
cases  where  large  portions  of  acetabulum  were  removed.    The  after 
treatment  consists  of  rest,  support,  water  dressings,  the  straight  posi- 
tion of  the  limb,  and  extension  by  means  of  a  long  splint  with  a  bracket 
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for  the  thigh,  so  as  to  admit  of  that  portion  being  taken  off  during 
the  dressing  without  disturbance  of  the  rest  of  the  splint.  Fergusson 
particularly  recommends  that  extension  should  be  made  from  the 
opposite  thigh,  round  the  upper  part  of  which  a  laced  socket  is 
applied.  This  operation  was  first  proposed  by  Mr.  Charles  "White 
of  Manchester  ;  it  was  first  performed,  forty  years  after  the  first  pro- 
posal, by  Mr.  Anthony  White  of  London ;  and  twenfcy-seven  years 
afterwards  it  was  again  performed  by  Professor  Fergusson  •  and  since, 
it  has  been  repeatedly  done  by  him,  and  recommended  by  him  in  the 
strongest  terms  to  the  favourable  consideration  of  surgeons. 

Besides  White,  Fergusson,  Jones,  and  Hancock,  already  men- 
tioned, Simon  Smith,  French  Walton,  Cotton  of  Lynn,  Morris  of 
Spalding,  Buchannan  of  Glasgow,  Sayre  of  New  York,  Kinloch  of 
Charleston,  South  Carolina,  Hewson,  and  Texton,  are  some  of  the 
many  surgeons  who  have  performed  this  operation  with  the  view  of 
saving  life  in  morbus  coxarius.  I  have  been  extremely  anxious  to 
obtain  accurate  statistics  of  this  operation,  but  have  failed  to 
procure  them  from  some  parts  of  the  world  where  it  has  beeu 
several  times  performed.  So  far  as  I  have  been  able  to  learn,  the 
operation  has  been  performed  in  70  cases,  and  death  has  resulted 
from  the  operation  in  25.  Sayre  of  New  York  gives  an  analysis  of 
30  cases ;  of  which  20  recovered,  and  10  died,  4  of  them  within  one 
week  after  the  operation. 

ANCHYLOSIS. 

Anchylosis  is  an  expression  used  to  imply  stiffness  of  a  joint,  with- 
out reference  to  the  limb  being  straight  or  bent,  though  its  etymology 
has  reference  to  angular  deformity,  which  so  often  characterizes  this 
affection— the  word  being  derived  from  ayKvXoc,  signifying  crooked. 

Classifications. — There  are  several  forms 
of  anchylosis,  and  various  divisions  have 
been  made,  based  upon  different  conditions 
of  the  joint.  A  classification,  having  refer- 
ence to  the  degree  of  the  affection,  is  into 
complete  and  incomplete,  and  one  in- 
tended to  denote  whether  the  seat  of  the 
disease  is  in  the  joint  or  in  the  neigh- 
bouring tissues,  is  into  true  or  intra-cap- 
sular,  and  false  or  extra-capsular.  For 
making  more  clear  the  etiology  and  the 
therapeutic  indications,  we  shall  adopt  the 
classification  made  by  some  into  four 
varieties. 

Of  many  fine  specimens  of  anchylosis 
in  my  collection,  the  first  of  the  accom- 
panying drawings  represents  one  of  a  sec- 
tion of  the  hip-joint,  in  which  the  anchy- 
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losis  is  very  perfect,  after  the  whole  of  the  cartilages  have  been  re- 
moved •  the  cancellated  structure  of  the  one  bone  is  perfectly  con- 
tinuous with  that  of  the  other.  The  second  drawing  gives  a  re- 
presentation of  another  very  perfect  specimen  of  anchylosis,  also  in 
my  possession.  The  third  represents  a  specimen  now  in  my  collec- 
tion, given  to  me  by  my  late  friend,  Mr.  Listen,  and  represented  in 
his  "  Elements  of  Surgery." 


Fig.  156. 


1.  Osseous,  or  true. — This  may  be  general  and  complete  at  every  part; 
all  traces  of  articulation  being  effaced.  Or  the  osseous  union  may  be 
in  the  interior  of  the  joint,  but  the  incorporation  of  the  opposing  bones 
may  be  only  at  certain  parts.  Or  the  joint  may  be  perfectly  locked,  in 
consequence  of  exuberant  granulations  on  the  exterior  aspect ;  the 
parts  being  rendered  immovable  chiefly  by  outer  incasement  of  bone. 

2.  Fibrous. — After  removal  of  the  cartilages,  the  opposed  surfaces 
may  be  united  by  fibrous  tissue. 

3.  Ligamentous. — The  ligaments  not  unfrequently  become  rigid  aud 
non-elastic  to  an  extent  to  make  a  joint  more  or  less  immovable, 
while  the  articular  surfaces  remain  unincorporated. 

4.  Spurious. — This  term  has  been  used  by  some  to  denote  that 
form  of  anchylosis  in  which  the  stiffness  depends  on  fibrous  deposi- 
tions in  textures  external  to  the  joint  gluing  the  various  structures 
to  each  other,  and  often  to  the  skin  and  altered  and  thickened 
synovial  membrane,  together  with  contraction  and  rigidity  of  flexor 
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muscles  and  tendons,  often  also  of  fascia?.  Contraction  and  rigidity  of 
muscles  is  often  present  in  the  fibrous  and  ligamentous  forms  of 
anchylosis.  Such  are  the  various  conditions  on  which  anchylosis  may 
depend.  In  a  practical  point  of  view,  the  great  point  to  determine  is, 
whether  the  anchylosis  be  true  or  false,  using  the  terms  affixed  to 
them  by  Brodhurst,  in  his  clear  and  interesting  work  on  the 
"  Treatment  of  Anchylosis  j"  the  term  true  being  used  to  denote 
osseous  or  bony  union,  and  false,  to  denote  fibrous,  whether  within  or 
without  the  joint ;  for  it  is  important  to  determine,  not  that  the 
adhesions  are  intra  or  extra-capsular,  but  that  they  are  fibrous. 
Before  anaesthetics  were  brought  into  general  use,  Bonnet  stated  that 
"  we  have  not  any  certain  signs  by  which  we  can  recognise  bony 
anchylosis."  Almost  all  observers  will  now,  I  think,  concur  with 
Brodhurst,  who  says,  "Generally,  however,  when  true  anchylosis 
exists,  the  sensation  on  grasping  the  limb  above  and  below  the  joint, 
and  in  endeavouring  to  move  one  part  on  the  other,  is  unmistakeable  ; 
the  sensation  of  solidity  which  is  communicated  under  these  circum- 
stances is  never  felt  when  the  adhesions  are  fibrous.  Yet,  as  bony 
anchylosis  is  the  exception,  but  fibrous  adhesions  exist  so  commonly, 
as  to  constitute  the  rule,  the  full  effect  of  chloroform  should  always 
be  obtained  before  anchylosis  is  pronounced  to  be  bony.  Indeed,  I 
know  no  certain  test  which  will  enable  true  and  false  anchylosis  to 
be  at  once  distinguished,  except  thepeculiar  and  unmistakeable  sensa- 
tion which  is  communicated  by  solid  bony  union.  But  this  is  certain, 
that,  when  the  slightest  motion  exists,  union  is  not  bony.  And 
again,  when  the  muscles  about  a  joint  are  rigid,  or  the  tendons  are 
tense,  union  is  not  bony." 

Treatment. — Anchylosis  should  on  no  account  be  interfered  with, 
until  all  diseased  action  has  ceased,  and  the  parts  have  returned  to  a 
quiescent  state.  The  slighter  forms  of  anchylosis  may  be  cured  by 
friction,  shampooing,  steam-baths,  by  a  splint  with  hinge  and  screw 
applied  so  as  gradually  to  strengthen  the  joint,  and  by  passive 
motion,  in  the  employment  of  which  the  operator  must  bend  and 
extend  the  limb  with  sufficient  force  to  cause  a  little  yielding,  but 
little  or  no  pain.  These  means,  however,  are  likely  to  be  successful 
only  in  the  simpler  forms  of  anchylosis.  For  making  more  clear  the 
more  energetic  modes  of  treatment,  it  may  be  stated  that  they  differ 
according  °as  the  adhesions  are  fibrous  or  osseous.  In  fibrous 
anchylosis,  Brodhurst  has  clearly  demonstrated  that  adhesions  may 
be  safely  ruptured  by  forcible  extension,  and  that  motion  can  be 
successfully  restored.  Cases  suitable  for  this  operation  are  divided 
into  two  classes,  namely,  those  in  which  muscular  contraction  exists 
to  so  great  an  extent  as  to  prevent  forcible  extension  having  any 
effect  upon  the  adhesions  until  the  tendons  and  fascia;  have  been 
subcutaneously  divided ;  and  those  in  which  the  adhesions  may  be 
ruptured  by  forcible  extension  without  previous  division  of  tendons 
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and  fascia.  In  the  first  class  of  cases,  tendons  should  first  be  sub- 
cutaneously  divided,  the  wounds  should  be  allowed  to  heal,  the 
patient  brought  under  the  influence  of  chloroform,  the  adhesions 
ruptured  by  forcible  extension,  bones  replaced  in  their  proper  posi- 
tion, the  limb  placed  in  an  easy  splint  in  a  proper  position,  pre- 
served at  perfect  rest,  treated  as  a  recent  severe  sprain,  until  all 
inflammation  has  subsided,  and  quiescence  completely  restored,  and 
then  passive  motion  should  be  cautiously  employed.  In  the  second  class 
of  cases,  the  same  treatment  is  instituted,  with  the  exception  that  sub- 
cutaneous section  of  tendons  is  omitted.  That  this  treatment  is  safe 
and  successful  in  skilful  hands,  the  gratifying  results  given  by 
Brodhurst  prove  incontestably.  I  shall  give  the  statistics  in  Mr. 
Brodhurst's  own  words  : — "  Of  32  cases  which  I  have  submitted  to 
rupture,  the  following  has  been  the  result :  in  1 1  instances,  complete 
power  of  motion,  or  nearly  complete  power,  has  been  gained  ;  in  1 4, 
partial,  but  useful,  motion  has  been  restored ;  and  in  7,  the  limb  has 
been  rendered  straight,  and  the  joint  has  remained  stiff.  Of  the  11 
first-mentioned  cases,  8  were  of  the  hip,  1  of  the  shoulder,  1  of  the 
elbow,  and  1  of  the  ankle.  Of  the  14  in  the  second  series,  5  were  of 
the  knee,  4  of  the  hip,  2  of  the  elbow,  1  of  the  shoulder,  and  2  of  the 
ankle  ;  and  of  the  remaining  7,  4  were  of  the  knee,  1  of  the  hip, 
1  of  the  ankle,  and  1  of  the  elbow." 

The  above  gratifying  results  of  the  treatment  practised  by 
Brodhurst^  contrast  very  favourably  with  those  which  followed 
the  proceedings  of  Louvrier,  of  Dieffenbach,  and  of  Langenbach." 
Louvrier  applied  rude  force  by  means  of  a  machine,  so  as  to  over- 
come muscular  contraction,  contractions  of  fascioe,  and  adhesions,  and 
laceration  of  muscles,  rupture  of  arteries,  and  fractures  of  bones  were  the 
result.  Dieffenbach  was  among  the  first  to  divide  tendons  subcuta- 
neously,  and  he  immediately  after  dinner  extended  the  limb  forcibly; 
the  consequences  were,  that  the  wounds  were  made  to  gape,  the  integu- 
ments became  lacerated,  and  although  some  cases  terminated  favour- 
ably, in  others  inflammation,  suppuration,  and  even  amputation  were 
the  results.  The  treatment  of  Dieffenbach  was  also  adopted  by 
Palasciano,  Bonnet,  and  others.  Langenbach's  treatment  consisted 
in  the  use  of  forcible  extension  alone  under  the  influence  of  anaesthetic 
agents,  without  division  of  tendons ;  but  dislocations,  it  would 
appear,  and  other  serious  consequences,  resulted  from  these  violent 
proceedings. 

In  some  cases  of  bony  anchylosis,  where  the  bands  of  bone  were 
external  and  partial,  motion  has  been  restored  by  forcible  extension  ; 
but  as  a  general  rule,  cases  of  bony  anchylosis  are  incurable  except  by 
operation,  and  in  the  great  majority  of  cases  ought  not  to  be  inter- 
fered with.  I  have,  like  many  others,  cut  out  the  elbow  joint  in 
a  case  where  the  arm  was  straight,  aud  converted  a  case  of  bony 
auchylosis  into  one  with  a  passably  useful  joint.    In  anchylosis  this 


-118 


HYSTERICAL  AFFECTION  OF  THE  JOINTS. 


is  a  justifiable  and  satisfactory  proceeding,  but  for  bony  anchylosis  of 
other  joints  a  convenient  portion  of  limb  has  in  a  few  cases  been 
restored  by  excision  of  a  wedge  of  bone,  and  in  some  instances  the 
establishment  of  a  false  joint  has  been  arrived  at  by  the  employment 
of  sufficient  motion  after  removal  of  a  portion  of  bone.  This  opera- 
tion was  successfully  performed  by  Barton  of  Philadelphia,  in  1826, 
for  anchylosis  of  the  hip,  in  1838  for  anchylosis  of  the  knee  ;  by  Gib- 
son of  Philadelphia,  in  1838,  for  anchylosis  of  the  knee.  In  these 
cases  the  operation  was  successful,  but  I  have  not  been  able  to  obtain 
sufficient  statistics  to  enable  me  to  judge  of  its  merits. 

When  the  object  aimed  at  in  the  treatment  of  some  diseases  of 
joints  is  to  obtain  anchylosis,  the  maintaining  of  the  joint  in  a  ser- 
viceable position  should  be  strictly  enjoined. 

HYSTERICAL  AFFECTION  OF  THE  JOINTS. 

Hysterical  females  often  complain  of  great  pain  in  the  joints,  which 
might  be  mistaken  for  some  real  and  dangerous  disease  of  the  part. 
According  to  Brodie,  "  At  first  there  is  a  pain  referred  to  the  hip, 
knee,  or  some  other  joint,  without  any  evident  tumefaction  ;  the  pain 
soon  becomes  very  severe,  and  by  degrees  a  puffy  swelling  takes  place, 
in  consequence  of  some  degree  of  serous  effusion  into  the  cells  of  the 
cellular  texture.  The  swelling  is  diffused,  and  in  most  instances 
trifling  ;  but  it  varies  in  degree ;  and  I  have  known,  where  the  pain 
has  been  referred  to  the  hip,  the  whole  of  the  limb  to  be  visibly  en- 
larged from  the  crista  of  the  ilium  to  the  knee.  There  is  always 
exceeding  tenderness,  connected  with  which,  however,  we  may  observe 
this  remarkable  circumstance,  that  gently  touching  the  integuments 
in  such  a  way  as  that  the  pressure  cannot  affect  the  deep-seated  parts, 
will  often  be  productive  of  much  more  pain  than  the  handling  of  the 
limb  in  a  more  rude  and  careless  manner.  In  one  instance,  where 
there  was  this  nervous  affection  of  the  knee  immediately  below  the 
joint,  there  was  an  actual  loss  of  the  natural  sensibility ;  the  numb- 
ness occupying  the  space  of  two  or  three  inches  in  the  middle  of  the 
le".  Persons  who  labour  under  this  disease  are  generally  liable  to 
other  complaints,  and  in  all  cases  the  symptoms  appear  to  be  aggra- 
vated and  kept  up  by  being  made  the  subject  of  constant  anxiety  ami 
attention." 

Treatment. — Unfortunately  for  the  patient,  this  affection  is  some- 
times treated  for  a  diseased  or  injured  joint  by  antiphlogistic  mea- 
sures, which  necessarily  aggravate  the  symptoms.  Constitutional 
remedies  are  those  to  be  relied  on.  All  of  the  functions  are  to  be 
restored  to  a  healthy  condition,  particularly  the  menstrual  and  diges- 
tive, since  these  will  be  usually  found  at  fault. 

Hygienic  remedies  are  more  valuable  than  local.  "The  patient 
should  have  fresh  air,  generous  living,  and  plenty  of  occupation  for 
mind  and  body  ;  she  should  be  encouraged  to  take  exercise,  uotwith- 
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standing  pain  and  weakness;  and  to  resume,  as  far  as  possible,  the 
habits  of  a  healthy  person."  The  shower-bath  and  frictions  of  the 
skin  will  improve  the  capillary  circulation.  Tonics,  such  as  quinine, 
valerian,  and  iron,  will  be  found  most  valuable  where  there  is  debility. 
Brodie  has  also  found  benefit  in  the  use  of  assafcetida  injections,  and 
in  the  enveloping  of  the  joint  with  a  plaster  composed  of  equal  parts  of 
extract  of  belladonna  and  soap  plaster.  Applications  of  aconite  and 
atrophine  are  often  of  great  service  for  subduing  the  pain  when  very 
severe  ;  and  the  employment  of  electro-magnetism  and  cold  douches 
have  often  been  found  perfectly  effectual  to  cure  this  affection  when 
other  means  have  proved  of  no  avail. 

SPRAIN  OR  STRAIN. 

When  the  ligamentous  apparatus  of  a  joint  is  stretched,  or  partially 
torn,  without  displacement  of  the  articular  surfaces,  it  is  said  to  be 
sprained  or  strained.    These  injuries  are  exceedingly  painful;  the 
pain  is  often  of  a  sickening  character,  and  is  rapidly  followed  by 
great  swelling,  caused  by  extravasation  of  blood,  serous  effusion  in 
and  around  the  joint,  and  afterwards  by  inflammation  and  infiltration 
into  the  joint  and  surrounding  tissues.    The  collapse  attending  a 
severe  sprain  is  often  as  great  as  after  a  dislocation.    The  indications 
to  be  fulfilled  by  treatment  are  the  prevention,  diminution,  and  re- 
moval of  inflammation ;  and  when  all  inflammation  has  passed  away,  the 
removal  of  stiffness,  and  affording  of  support  to  the  joint.    In  the  first 
instance,  elevation  of  the  joint,  perfect  immunity  from  motion  secured 
by  means  of  a  splint,  and  the  energetic  application  of  cold  are 
the  best  applications  for  the  prevention  and  diminution  of  extravasa- 
tion.   Cold  applications  must  be  changed  for  warm  on  the  accession 
of  the  inflammatory  process,  along  with  other  antiphlogistics,  and 
after  the  perfect  removal  of  all  inflammation,  friction,  gentle  support 
of  a  bandage,  and  cautious  rubbing  are  useful  for  restoring  motion 
and  promoting  absorption  ;  but  these  means  must  be  employed  warily, 
lest  any  inflammation  should  again  be  induced.    I  have  often  been 
much  struck  with  the  advantage  derived  in  sprains  from  the  copious 
application  of  a  lotion  of  the  tincture  of  arnica  and  water.    The  tinc- 
ture must  be  well  diluted  to  prevent  it  from  irritating  the  skin. 
When  the  violent  pain  that  immediately  succeeds  the  injury  has 
passed  away,  the  arnica  seems  to  promote  absorption,  and  diminish 
uneasiness  to  a  great  extent. 


WOUNDS  OF  JOINTS. 

Wounds  of  joints  rank  among  the  gravest  injuries,  and  are  not  un- 
frequently  followed  by  destruction  both  of  limb  and  life  ;  traumatic 
arthritis  and  its  effects  being  the  local  conditions  to  be  feared,  and  the 
violence  of  the  irritative  fever  and  pytemia  being  the  principal  ways 
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ill  which  such  injuries  conduct  to  death.  "Wounds  of  small  joints  are 
often  recovered  from ;  and  also  wounds  of  large  joints,  in  young  persons 
of  sound  constitution,  are  often  recovered  from ;  but  in  grown-up 
persons,  especially  in  those  who  from  any  cause  are  debilitated,  or 
whose  constitutions  are  irritable,  or  who  have  disease  of  the  kidneys, 
the  worst  of  results  are  to  be  apprehended. 

All  exploratory  proceedings  by  the  probe  or  the  finger,  with  the 
view  of  ascertaining  if  penetration  of  joint  has  been  effected,  would 
be  in  the  highest  degree  reprehensible.  The  evidence  of  penetration 
is  usually  but  too  evident  from  the  history  of  the  injury  ;  the  form 
of  the  weapon  ;  the  appearance  of  the  wound  ;  the  escape  of  synovia  ; 
the  urgency  of  the  local  symptoms  of  arthritis  ;  the  extent  of  the 
collapse  in  the  first  instance,  and  the  severity  of  the  irritative  fever. 

The  local  symptoms  and  state  of  parts  are  the  same  as  in  the  most 
violent  forms  of  synovitis,  and  need  not  again  be  described.  The 
chief  peculiarities  being  their  severity,  rapidity,  and  extent,  and  the 
great  tendency  to  the  early  occurrence  of  suppuration. 

If  the  wound  be  simple,  incised,  or  punctured,  and  capable  of  being 
effectually  closed,  and  the  admission  of  air  prevented  by  plasters  and 
position,  without  sutures,  the  latter  should  be  avoided.    If  sutures, 
however,  be  absolutely  necessary,  as  a  retentive  means  for  closing  the 
wound,  they  should  be  few,  of  silver  wire,  and  introduced  so  as  to 
include  the  skin  only,  and  not  to  touch  the  synovial  membrane. 
In  the  stage  immediately  succeeding  the  wound,  the  great  object 
to  be  accomplished  is,  to  prevent  inflammation  by  the  most  rigid 
observance  of  the  antiphlogistic  regimen,  by  elevation  of  the  joiut, 
perfect  rest,  and  the  constant  application  of  cold.    Should  inflamma- 
tion supervene,  or  from  the  lacerated  or  bruised  character  of  the  wound 
be  inevitable,  it  must  be  treated  on  ordinary  principles.    As  the  treat- 
ment is  in  all  respects  the  same  as  that  formerly  described  when  speak- 
ing of  acute  inflammation  of  joints,  it  need  not  be  stated  in  this 
place.    One  point,  however,  it  is  proper  to  mention,  namely,  that  when 
suppuration  occurs,  in  the  event  of  the  wound  not  being  of  a  nature 
or  in  a  situation  to  admit  of  free  escape  of  the  purulent  matter,  the 
early  employment  of  free  dependent  incisions,  so  strongly  recom- 
mended by  Gay,  should  be  resorted  to;  the  limb  should  be  placed  on 
a  splint,  surrounded  with  a  soothing  poultice,  and  maintained  in 
a  position  that  would  be  serviceable  should   anchylosis  eventu- 
ally take   place.     The  free  escape  of  purulent  matter  tends  to 
diminish  the  danger  of  pyaemia  ;  and  besides,  in  all  cases  of  abscess  of 
a  joint,  the  removal  of  the  pus  is  essential  to  admit  of  the  possible 
occurrence  of  anchylosis.    Instead  of  anchylosis,  however,  in  these 
cases,  after  other  dangers  are  got  over,  suppuration  continues,  hectic 
fever  runs  down  the  patient's  little  remaining  strength,  and  secondary 
amputation  becomes  necessary. 
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Names. — These  bodies  were  made  a  subject  of  inquiry  by  Ambrose 
ParSin  1558,  and  have  since  been  referred  to  by  various  names,  some 
of  which  are  loose  bodies  in  joints,  inter-articular  cartilages,  osseous 
concretions,  articular  mice,  and  loose  cartilages  in  joints.  Rokitansky 
has  given  an  interesting  description  of  them  under  the  appellation 
of  articular  mice;  and  according  to  Miiller,  they  are  improperly 
called  cartilages,  because,  although  they  resemble  cartilage  in  con- 
sistence, they  are  distinctly  fibrous  in  structure.  This  point,  how- 
ever, will  be  referred  to  in  an  after  part  of  their  description. 

Seats  and  Ordinary  Characters. — These  bodies  are  much  more 
common  in  some  joints  than  in  others.  They  are  exceedingly  rare  in 
orbicular  joints;  they  are  more  common  in  the  knee,  elbow,  wrist, 
and  temporo-maxillary  articulations ;  but  their  favourite  seat  is  in 
the  knee-joint.  They  present  great  varieties  with  regard  to  number, 
size,  and  shape.  They  are  often  single,  and  almost  always  so  when 
large,  but  they  are  often  numerous.  In  the  living  body  I  have  never 
seen  examples  of  more  than  two,  and  in  most  of  the  cases  one,  but 
I  found  15  in  the  knee-joint  of  a  body  I  opened  in  the  dissecting- 
room  while  teacher  of  anatomy.  The  largest  number  I  have  ever 
read  of  being  found  in  one  joint  was  60,  and  the  largest  number 
removed  from  a  joint  was  38.  Berry  of  Kentucky  removed  38, 
without  any  untoward  occurrence,  from  the  left  knee  of  a  coloured 
man,  35  years  of  age,  who  in  early  life  met  with  an  injury  which  was 
rapidly  followed  by  swelling,  and  this  continued  until  the  date  of  the 
operation.  In  point  of  size,  these  bodies  vary  from  the  size  of  a 
millet  seed  to  that  of  the  dimensions  of  the  patella,  and  even  of  a 
hen's  egg ;  but  they  very  rarely  indeed  are  found  so  large,  although  a 
few  examples  are  recorded.  In  point  of  colour,  they  are  whitish, 
greyish,  or  of  a  yellowish-white ;  and  with  regard  to  shape  they 
present  great  varieties,  being  found  lenticular,  ovoidal,  and  round. 
In  the  knee  they  are  usually  compressed,  usually  raised  on  one  side 
and  hollowed  on  the  other,  and  in  some  cases,  in  point  of  shape,  not 
unlike  the  patella. 

Origin  and  Structure. — So  far  as  I  am  able  to  judge,  the  opinions 
most  generally  entertained  regarding  the  origin  of  these  bodies, 
are  those  of  Rokitansky,  who  describes  two  varieties  of  them, 
and  believes  they  have  different  origins.  The  first  variety,  com- 
prehending the  fibrous  or  fibro-cartilaginous,  some  of  which  con- 
tain bony  concretions,  he  believes  to  originate  either  in  the  cellular 
tissue,  external  to  the  synovial  membrane,  or  in  the  substance  of  the 
synovial  membrane  itself.  As  they  increase  in  size,  they  press  the 
membrane  into  the  joint,  becoming  covered  with  a  replication  of  it ; 
by  and  by  they  retain  a  communication  with  the  membrane  only  by 
a  small  pedicle,  a  condition  not  uufrequently  revealed  by  dissection; 
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and  eventually,  by  the  pedicles  being  ruptured,  they  become  free  in 
the  joint.  The  next  variety  are  fibrillated  and  albuminous  precipi- 
tates, which  are  believed  to  take  place  in  consequence  of  some  morbid 
products  in  the  synovial  fluids  j  they  are  distinguished  by  being  of 
uniform  consistence  throughout,  and  by  being  formed  of  concentric 
laminae.  Solly  successfully  removed  8  bodies  from  the  elbow  joint; 
and  Eainey  has  given  so  excellent  a  description  of  their  structure,  and 
of  his  opinion  as  to  their  mode  of  development,  that  I  cannot  avoid 
giving  it  in  his  own  words : — 

"  These  bodies,"  says  Mr.  Eainey,  "  have  a  distinct  investing  mem- 
brane, which  on  its  external  surface  is  smooth,  but  by  its  internal  one 
is  so  intimately  connected  to  the  body  itself  as  to  admit  of  being 
detached  only  in  small  shreds.  This  membrane  is  composed  of  fibro- 
cellular  tissue,  mixed  with  granular  matter. 

"  Their  internal  structure,  as  exhibited  by  a  section  through  the 
middle,  is  seen  by  the  naked  eye  to  consist  of  two  distinct  substances, 
one  being  semi-transparent,  like  fibro-cartilage,  the  other  being  pei-- 
fectly  opaque  and  white,  like  bone.  The  former,  under  the  microscope, 
presents  the  appearance  usually  seen  in  fibro-cartilage.  The  latter 
resembles  remarkably  in  its  ulterior  structure  those  bones  which  con- 
sist of  only  one  bony  plate  placed  between  two  folds  of  membrane, 
as  the  thin  plates  of  the  ethmoid  bone  in  the  nose.  In  these  bones  the 
lacunse,  as  in  the  opaque  parts  of  the  body  before  mentioned,  are  the 
same  as  in  other  bones,  but  there  are  no  distinct  or  well-formed  cana- 
liculse  branching  out  from  them.  There  is  in  both  a  stellate  arrange- 
ment of  the  earthy  matter  around  the  lacunse,  but  nothing  like  cana- 
liculse,  and  this  appearance  is  more  striking  in  the  bones  alluded  to 
than  in  the  earthy  part  of  these  bodies. 

"  I  believe  no  satisfactory  explanation  has  yet  been  given  of  the 
manner  in  which  these  loose  bodies  are  formed  in  joints,  although  I 
think  their  origin,  and  the  circumstance  of  their  becoming  loose  in 
a  joint,  will  appear  obvious,  by  a  reference  to  the  remarkable  charac- 
ter of  the  epithelium  in  joints,  in  the  thecse  of  tendons,  and  in  mu- 
cous bursse.  This  epithelium  was  described  by  me  in  a  paper  com- 
municated to  the  Royal  Society  by  Mr.  Simon  about  three  years 
since,  but  which  has  not  been  published.  A  few  general  observa- 
tions upon  this  structure  will  suffice.  It  is  situated  in  those  parts 
of  a  joint,  theca,  or  bursa,  where  it  is  least  exposed  to  pressure.  It 
consists  of  loops  and  convolutions  of  capillaries  of  various  degrees  of 
complexity  proceeding  from  the  surrounding  vessels,  and  projecting 
into  the  synovial  cavity.  These  capillaries  are  enclosed  in  sacculi  of 
basement  membrane,  studded  with  minute  oval  cellules  ;  from  the 
sacculi  enclosing  the  capillaries,  numerous  other  sacculi,  into  which 
no  capillaries  enter,  proceed  :  these  arc  of  various  forms  and  sizes, 
but  generally  they  are  attached  to  the  primitive  sacculus  by  an  ex- 
tremely long  and  slender  filament  of  fibrous  tissue,  resembling  the 
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petiole  of  a  leaf,  the  secondary  sacculi  being  its  expansion.  Some- 
times there  are  several  series  of  these  sacculi  attached,  one  series  to 
another,  exhibiting  an  arborescent  appearance,  but  in  every  instance 
the  secondary  sacculi  are  extra-vascular. 

«  I  have  found  this  kind  of  secretory  apparatus  in  all  the  joints,  as, 
for  instance,  the  finger  joints,  the  knee,  shoulder,  &c.  Now  this 
being  the  apparatus  by  which  synovia  is  elaborated  in  all  parts  in 
which  this  fluid  is  found,  and  the  bodies  just  described  being  found 
iu  these  situations,  they  may  be  inferred  to  be  the  product  of  disease 
iu  these  structures ;  the  cellules  of  these  fringes,  in  the  place  of  elabo- 
rating synovia  from  the  blood,  producing,  under  the  influence  of 
morbid  action,  other  products,  such  as  cartilage,  which  becomes  con- 
verted into  imperfectly  formed  bone.  The  fact  of  the  secondary 
sacculi  being  connected  to  the  primary  by  extremely  slender  pedun- 
culi,  will  suffice  to  explain  the  reason  why  these  bodies  may  become 
formed  in  the  first  instance,  the  pedicle  serving  both  to  keep  them  at- 
tached, and  to  convey  the  material  from  the  blood  necessary  for  their 
development,  until  they  acquire  a  certain  size  ;  but  afterwards,  from 
its  tenuity,  becoming  no  longer  capable  of  holding  them,  it  breaks, 
aud  the  bodies  become  loose,  and  most  probably  cease  to  enlarge." 

Symptoms. — The  existence  of  loose  bodies  is  often  put  beyond  all 
doubt  by  their  being  felt,  in  consequence  of  their  presenting  them- 
selves at  the  surface,  and  their  most  characteristic  symptoms  are 
sudden  pain  and  faiutness,  followed  by  inflammation  of  the  joint. 
The  suddenness  of  the  attack  is  very  striking.  While  standing  or 
walking,  the  patient  is  instantly  seized  with  such  violent  pain  as  to 
be  compelled  to  lie  down,  to  save  himself  from  falling  ;  and  sometimes 
the  pain  is  so  excruciating  as  to  produce  fainting.  In  consequence  of 
frequent  attacks,  in  many  instances  the  joint  becomes  permanently 
weak,  tender,  aud  sometimes  swollen. 

Treatment. — The  palliative  treatment  consists  in  giving  support  to 
the  joint  by  means  of  a  bandage  or  laced  cap,  with  the  view  of  pre- 
venting the  body  from  slipping  about ;  and  if  little  inconvenience  be 
experienced,  it  is  more  judicious  not  to  interfere  by  operative  pro- 
ceeding ;  but  in  many  instances  so  much  pain  and  discomfort  result 
from  the  presence  of  a  loose  body,  as  to  make  it  justifiable  to  recom- 
mend radical  treatment,  which  consists  of  the  emploj^ment  of  some 
operation  for  its  removal.  The  old  proceeding  of  cutting  direct  into  the 
joint  was  found  attended  with  great  danger  to  life  and  limb,  and  in 
consequence  has  long  been  abandoned.    The  operative  proceeding 
which  I  believe  is  more  generally  resorted  to  than  any  other,  is  that 
which  almost  simultaneously  was  recommended  by  Syme  of  Edin- 
burgh and  Gogrand  of  Aix.    The  object  of  this  is  to  avoid  making 
a  direct  opening  into  the  joint,  and  is  accomplished  by  pressing 
the  body  up  into  one  of  the  pouches  of  the  synovial  membrane, 
and  then  making  a  puncture  through  the  skin  at  some  distance 
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from  the  body,  sending  down  the  mass  subcutaneously,  dividing 
the  synovial  membrane  over  the  body,  and  pressing  it  through  the 
wound  in  the  synovial  membrane  into  the  cellular  tissue,  placing 
the  joint  in  an  easy  position,  closing  up  the  wound  of  the  skin,  and 
after  the  wound  in  the  synovial  membrane  has  had  time  to  heal,  re- 
moving the  body  by  cutting  down  upon  it  through  the  skin.  In  some 
cases  it  has  been  allowed  to  remain  without  inconvenience  in  its  new 
situation.  In  but  few  instances,  I  believe,  has  this  method  of  opera- 
tion been  followed  with  inconvenience.  I  cannot  from  personal  ob- 
servation say  anything  of  this  method,  which  is  known  to  be  satis- 
factory, as  all  cases  I  have  seen  in  my  own  experience  and  in 
that  of  others  have  proved  successful  and  in  every  way  satisfactory 
after  a  different  operation.  They  have  all  been  cases  of  a  single  body 
in  the  knee-joint.  The  operation  consists  in  placing  the  limb  in  a 
straight  position,  pressing  up  the  body  into  a  pouch  of  the  synovial 
membrane,  drawing  the  integument  a  little  to  either  side,  and  then 
cutting  down  upon  the  body,  when  it  readily  springs  through  the 
wound.  The  parts  are  kept  from  moving  in  the  least  degree  upon 
each  other  for  a  few  minutes,  until  all  oozing  of  blood  has  perfectly 
ceased,  after  which  the  integument  is  allowed  to  assume  its  natural 
position,  the  wound  is  closed,  the  leg  carefully  fixed  upon  an  easy 
splint,  and  all  judicious  means  employed  to  prevent  inflammation. 
The  wound  is  valvular  after  the  operation,  and  I  have  not  seen  syno- 
vitis in  any  case  after  this  proceeding. 
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CHAPTER  XIII. 

CURVATURES  OF  THE  SPINE. 

All  curvatures  of  the  spine  may  be  comprehended  under  one  or 
other  of  the  three  following  heads  : — 

I.  That  in  which  the  spine  presents  some  unnatural  curvature 
either  backwards  or  forwards  ; 

II.  That  in  which  there  is  an  unusual  deviation  from  the  mesial 
line,  forming  one  or  other  of  the  varieties  of  lateral  curvature ; 

III.  That  in  which  there  is  a  combination  of  both  the  preceding 
conditions,  which  is  denominated  mixed  curvature. 

The  curvatures  of  the  first  class  are  subdivided  into  three  varie- 
ties : — 1st.  Angular  curvature ;  2nd.  Posterior  curvature,  or  ex- 
curvation  ;  3rd.  Anterior  curvature,  or  incurvation. 

ANGULAR  CURVATURE. 

Angular  curvature  may  occur  in  any  part  of  the  vertebral  column, 
but  its  appearance  is  most  frequent,  its  progress  most  rapid,  and  its 
existence  earliest  discoverable,  in  the  dorsal  vertebrae.  In  the  cervical 
and  lumbar  regions,  the  vertebrae  and  intervertebral  substances  are 
deeper  before  than  behind ;  the  reverse  of  which  is  true  of  the  dorsal 
region.  In  the  former,  therefore,  very  considei'able  destruction  must 
take  place  before  the  spine  can  lose  its  natural  convexity  in  front 
and  become  concave ;  but  in  the  latter,  the  spine  being  naturally 
concave  in  front,  angular  curvature  will  be  produced  by  a  destruc- 
tion much  less  extensive  than  in  the  cervical  and  lumbar  regions. 
This  form  of  curvature  is  more  frequent  in  the  cervical  than  in 
the  lumbar  region,  and  more  frequent  in  the  dorsal  than  in  the 
cervical.  It  may  occur  at  any  period  of  life,  though  it  is  much 
more  commonly  met  with  in  young  persons,  and  seldom  commences 
after  the  age  of  puberty,  except  when  induced  by  some  particular 
disease. 

The  state  of  the  parts. — Angular  curvature  may  arise  from  one 
or  other  of  the  four  following  causes  : — 

I.  It  may  be  the  consequence  of  scrofulous  caries  of  the  spine. 
The  bodies  of  the  vertebra?,  from  their  spongy  texture,  are  peculiarly 
liable  to  scrofulous  caries,  the  nature  of  which  has  already  been  fully 
explained.  On  this  disease  the  great  majority  of  cases  of  angu- 
lar curvature  depend.  As  the  bodies  of  the  vertebra)  and  the  inter- 
vertebral substances  form  the  part  of  the  column  which  supports  the 
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superincumbent  weight,  when,  in  consequence  of  carious  destruction, 
a  chasm  or  gap  is  produced  in  front,  the  superincumbent  weight 
sends  the  upper  part  forward,  producing  incurvation  in  front  of  the 
spine,  and  projections  behind  of  the  spinous  processes.  From  the 
incurvation  being  of  an  angular  form,  the  disease  is  denominated 
angular  curvature.    There  is  considerable  variety  as  to  the  relative 

Fig.  158. 


Remarkable  example  of  angular  cur-  Angular  curvature  from  caries.    From  a  pre- 

vature  and  anchylosis.   From  a  prepa-  paration  in  my  museum, 

ration  in  my  museum. 

position  of  the  two  extremities  of  the  diseased  portion  ;  sometimes 
the  upper  part  falling  forward  comes  to  be  directly  in  contact  with 
the  under  part ;  sometimes  it  is  otherwise ;  but  this  depends 
upon  the  number  of  the  bodies  of  the  vertebrae  destroyed,  and  the 
extent  of  the  destruction  backwards.  The  spinal  cord  traverses  the 
spinal  canal,  having  its  sheath  in  contact  with  the  arches,  and  not 
the  bodies  of  the  vertebrae  :  that  is  to  say,  it  directs  its  course  along 
the  greater  curve.  In  most  cases  of  decidedly  marked  angular  curva- 
ture, complete  or  partial  interruption  of  the  functions  of  the  spinal 
cord  comes  on  sooner  or  later  ;  the  portion  of  the  cord  at  the  affected 
part  of  the  spine  is  as  far  as  possible  from  the  bodies  in  front  of  it ; 
but  still,  the  bones  do  in  some  cases  press  upon  the  cord,  and  inter- 
rupt its  functions,  especially  when  the  destruction  has  been  rapid, 
and  the  curve  is  very  abrupt.  This  cause  of  pressure  and  consequent 
paralysis  may  not  be  permanent.  The  projecting  portions  of  bone 
may  ultimately  become  smoothed  down  by  absorption,  and  in  some 
cases,  this  no  doubt  explains  the  discontinuance  of  the  paralysis.  The 
functions  of  the  cord  may  also  be  interrupted  by  pressure  upon  the 
membranes,  produced  by  matter  formed  iu  the  progress  of  thedisease. 
These  arc  the  causes,  external  to  the  membranes,  which  may  occasion 
pressure  on  tho  cord,  and  interrupt  the  duo  performance  of  its  func- 
tions.   The  same  interruption,  however,  is  often  produced  by  results 
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of  inflammation,  with  which  the  membranes  or  the  cord,  or  some- 
times both,  become  affected  j  and  in  such  cases  there  is  usually  found, 
on  dissection,  a  thickened  condition  of  the  membranes,  or  the  forma- 
tion of  matter  between  or  within  them,  or  a  preternaturally  injected 
state  of  the  cord,  or  a  softened  condition  of  it,  which  may  vary  in 
degree  from  a  slight  deviation  from  the  healthy  appearance,  to  that 
state  in  which  it  is  almost  entirely  fluid.    Paralysis,  however,  has 
been  known  to  exist  where  none  of  the  above  conditions,  nor  any 
morbid  alteration  of  structure,  was  discovered  on  dissection ;  and 
Stafford  and  others  suppose,  that  it  is  sometimes  to  be  referred  to 
longitudinal  compressure  of  the  anterior  portion  of  the  medulla. 
"  The  effect  of  angular  curvation,"  Mr.  Stafford  remarks,  "  is  the 
bending  of  the  medulla  and  its  membranes  ;  which,  as  I  have  before 
stated,  causes  a  greater  or  less  degree  of  paralysis  of  the  parts  below, 
which,  however,  does  not  always  arise  from  pressure  of  the  bones 
upon  it,  but  from  the  bending  of  its  own  substance,  producing  pres- 
sure upon  itself;  for  instance,  the  anterior  portion  of  the  medulla 
would  be  compressed,  while  the  posterior  portion  or  back  of  it  would 
be  stretched." 

It  may  be  regarded  as  a  general  law,  that  of  the  two  functions, 
voluntary  motion  and  sensation,  the  former  is  almost  invariably  first 
removed,  and  the  latter  first  restored,  the  rationale  of  which  is,  that 
the  anterior  columns  of  the  spinal  cord,  which  give  off  the  anterior 
roots  of  the  nerves,  by  which  they  preside  over  voluntary  motion,  are 
nearer  to  the  seat  of  the  disease,  and  therefore  more  exposed  to  pres- 
sure than  the  posterior  columns  which  give  off  the  roots  presiding 
over  sensation.  Although  pressure  on  the  spinal  cord  is  usual  in 
angular  curvature,  it  is  surprising  how  nature,  even  in  some  cases 
where  the  destruction  is  very  great,  and  the  deviation  from  the  natural 
form  of  the  spine  very  remarkable,  yet  continues  to  maintain  the 
integi-ity  of  the  vertebral  canal,  so  as  to  preserve  the  cord  from  being 
compressed.  Of  many  examples  of  this  remarkable  fact  I  shall  only 
refer  to  the  following  : — Mr.  Stafford  mentions  the  case  of  a  child  in 
whom,  though  the  bodies  of  six  dorsal  vertebrae  were  destroyed,  and 
the  angle  of  the  curve  was  very  acute,  paralysis  did  not  occur.  Pro- 
fessor Cruveilhier  gives  the  particulars  of  a  case  in  which  the  bodies 
of  five  dorsal  vertebra?  were  completely  destroyed ;  where  the  fifth 
dorsal  vertebra  rested  on  the  eleventh,  the  two  becoming  anchylosed, 
and  at  a  very  acute  angle  j  and  yet  the  medulla  was  preserved  free 
from  pressure.  I  have  at  present  under  my  care  a  girl  ten  years  of 
age,  in  whose  case  the  bodies  of  the  fourth,  fifth,  sixth,  and  seventh 
dorsal  vertebrae  must  be  entirely  removed  ;  an  abscess  is  formed,  and 
is  pointing  about  the  middle  of  the  seventh  rib;  and  judging  from 
the  appearance  of  the  spine  behind,  the  parts  above  and  below  the 
seat  of  the  disease  must  be  for  a  short  distance  almost  parallel  with 
one  another,  so  abrupt  is  the  curve ;  and  still  the  patient  is  as  yet 
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quite  free  from  any  symptoms  of  compression  of  the  spinal  cord 
The  only  explanation  given  of  such  cases  is,  that  the  process  of  de- 
struction must  have  been  very  slow,  and  the  deviation  from  the  natu- 
ral form  extremely  gradual.  Mr.  Stafford  remarks,  "  The  complete- 
ness and  incompleteness  also  of  the  symptoms  very  much  depend 
upon  the  rapidity  with  which  the  curve  takes  place.  If  the  destruc- 
tion of  the  bodies  of  the  vertebrae  has  been  very  quickly  effected,  the 
paraplegia  is  usually  more  complete ;  but  if  it  has  been  slow  in  its 
progress,  the  paralysis  below  is  often  very  imperfect." 

In  the  progress  of  the  disease,  a  collection  of  purulent  matter 
forms,  as  in  scrofulous  caries  in  other  bones,  constituting  what  in 
some  instances  has  been  denominated  lumbar  or  psoas  abscess,  but 
more  properly  spinal  abscess.  The  appearance  of  abscess  is  an  exceed- 
ingly unpromising  symptom;  it  is,  indeed,  generally  regarded  as 
fatal.  The  period  at  which  suppuration  takes  place  differs  greatly  in 
different  examples  of  this  disease ;  in  some  it  occurs  at  an  early 
period,  in  others  not  for  many  months,  or  even  for  a  longer  period  ; 
and  indeed  an  abscess  is  sometimes  retained  for  years  by  the  neigh- 
bouring parts  becoming  thickened  and  matted  together.  As  a  gene- 
ral law  it  may  be  stated,  that  the  suppuration  is  much  earlier  when 
the  curvature  is  induced  by  scrofulous  caries  than  when  it  arises  from 
other  causes.  The  situations  in  which  such  collections  point  are 
various.  When  the  abscess  is  connected  with  the  cervical  vertebras, 
it  may  present  itself  among  the  muscles  on  the  side  of  the  neck; 
which  is  most  usual,  or  it  may  be  directed  forwards,  and  burst  into 
the  pharynx,  of  which  I  have  seen  one  example.  When  the  abscess  is 
connected  with  the  dorsal  division  of  the  spine,  it  may  present  itself 
along  the  lateral  part  of  the  thorax,  of  which  I  have  already  mentioned 
one  example,  or  it  may  point  at  other  aspects  of  the  parietes  of  the 
thorax  by  running  along  some  of  the  intercostal  spaces  ;  but  usually 
the  matter  follows  the  course  of  the  posterior  mediastiuum,  escapes 
under  the  diaphragm,  and  then  descending  along  the  course  of  the 
psoas  muscle,  points  in  the  groin.  Sometimes  an  abscess  in  the  dorsal 
division  forms  a  large  swelling  on  the  side  of  the  abdomen,  the  matter 
descending  between  the  peritoneum  and  the  other  structures  which 
constitute  the  abdominal  parietes.  I  had  an  opportunity  of  making 
a  dissection  in  a  case  of  curvature  from  scrofulous  caries  of  the 
7th,  8th,  and  9th  dorsal  vertebrae,  in  which  a  spinal  abscess,  after 
following  the  course,  first  of  the  mediastinum,  and  then  of  the  psoas 
magnus,  burst  at  last  into  the  under  extremity  of  the  sigmoid  flexure 
of  the  colon.  When  the  abscess  is  connected  with  caries  of  the 
lumbar  vertebrae,  it  most  commonly  points  in  the  groin  near  the 
insertions  of  the  psoas  magnus  and  iliacus  internus  muscles,  or  some- 
where in  the  thigh  below  Poupart's  ligament.  In  some  instances, 
the  abscess  has  shown  itself  in  the  loins,  and  in  others  in  the  nates, 
but  these  are  comparatively  rare  occurrences.    The  only  favourable 
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termination  which  can  take  place  in  this  disease  is  anchylosis,  to 
which,  however,  the  tuberculous  condition  of  the  bones  is  by  no 
means  favourable. 

II.  Angular  curvature  may  result  from  destruction  of  the  inter- 
vertebral substances, — the  disease  thence  extending  to  the  bodies  of 
the  vertebrae. 

III.  It  may  arise  from  chronic  inflammation  commencing  in  the 
vertebrae,  followed  by  ulceration  and  caries ;  the  vertebrae  being  like 
other  bones,  liable  to  inflammation.  Such  inflammation  may  be  of  a 
common  character,  causing  common  caries ;  or  of  a  scrofulous  cha- 
racter, producing  scrofulous  caries,  already  referred  to ;  or  of  a 
rheumatic  character,  which  may  eud  in  what  has  been  denominated 
rheumatic  caries.  Destruction  of  the  intervertebral  cartilages  is 
believed  to  be  an  early  consequence  of  inflammation  of  the  bodies  of 
the  vertebrae. 

IV.  It  may  originate  in  the  softening  and  absorption  of  a  vertebra 
without  the  production  of  any  chasm.  I  have  in  my  collection  two 
very  striking  specimens  of  this  condition,  in  both  of  which  the  curve 
is  very  abrupt,  and  yet  there  is  no  chasm  or  any  trace  of  inflamma- 
tion discoverable  ;  and  I  have  had  under  my  care  for  several  years  a 
girl  with  angular  curvature  in  the  middle  of  the  dorsal  region, 
which  case,  from  the  entire  absence  throughout  of  any  symptom, 
except  the  deviation  from  the  natural  form  of  the  spine  and  the  con- 
sequent alteration  of  the  form  of  the  chest,  I  consider  to  be  one  of 
this  nature. 

Symptoms. — These  are  divided  into  two  stages  : — 1st.  Before  cur- 
vature ;  2nd.  During  and  after  its  formation. 

In  the  first  stage,  the  patient  complains  of  a  sense  of  weakness  at 
the  part  of  the  back  affected,  and  of  weariness,  and  is  unwilling  to 
take  exercise.  After  some  time,  a  dull  heavy  pain  is  experienced 
during  and  after  exercise.  The  pain,  which  at  first  is  slight,  becomes 
afterwards  more  severe,  and  is  increased  by  exercise,  by  any  sudden 
jerk  communicated  to  the  spine,  and  generally  by  percussion,  and 
relieved  by  the  horizontal  position.  From  irritation  of  the  spinal 
cord,  there  is  often  an  altered  sensation  or  occasional  feeling  of  pain 
in  the  lower  extremities  ;  occasionally  spasmodic  twitches  of  the 
muscles,  and  at  times  spasmodic  rigidity  of  the  limbs.  In  the  pro- 
gress of  the  disease,  and  before  the  second  stage,  the  muscles  become 
wasted  and  lose  the  power  of  readily  obeying  the  will,  in  consequence 
of  which  the  patient  cannot  easily  and  quickly  place  his  foot  exactly 
on  the  spot  where  he  may  wish  to  place  it ;  and  when  he  walks,  he  is 
very  apt  to  trip.  There  is  coldness  of  the  extremities,  and  fulness 
and  tightness  in  the  epigastric  region ;  patients  in  this  state  often 
complain  of  a  feeling  of  chilliness,  and  they  are  usually  found  to 
exhibit  symptoms  of  a  feeble  condition  of  the  general  health.  In 
the  second  stage,  there  are  found  the  local  symptoms  of  the  first 
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stage,  often  in  an  increased  degree,  and  together  with  these,  curva- 
ture, at  first  slight,  but  gradually  increasing,  and  in  form  very 

abrupt, — a  peculiarity  most 


Fig.  159. 


important  to  be  remem- 
bered, as  it  is  one  of  the 
best  guides  for  distinguish- 
ing angular  curvature  from 
some  curvatures  which  de- 
pend on  a  different  condi- 
tion, and  in  which,  although 
the  spine  is  bent  backwards, 
the  curve,  instead  of  being 
abrupt  and  angular,  is  gra- 
dual, resembling  a  segment 


of  a  circle. 


Ther 


e  is  angu- 


lar projection  posteriorly  of 
the  spinous  processes,  and 
the  spine  is  bent  forwards 
in  consequence  of  destruc- 
tion of  the  bodies  of  the 
vertebras  which  support  the 
Prom  a  patient.  superincumbent  weight. 

As  the  disease  advances, 
the  patient  usually  loses  all  sensation  and  motion  in  the  parts  below 
the  point  of  pressure  on  the  spinal  cord;  in  short,  he  becomes 
affected  with  a  paraplegia ;  the  power  of  motion  being  generally 
first  lost,  and  last  restored,  as  explained  in  describing  the  state  of  the 
parts.    The  patient  loses  control  over  the  bladder  and  the  sphincter 
of  the  rectum,  so  that  the  urine  and  fasces  pass  off  involuntarily  •  or 
if  the  pressure  on  the  cord  be  very  great,  there  may  be  complete  re- 
tention of  the  urine.    Slight  difficulty  of  passing  urine  has  often 
been  found  to  be  an  early  symptom.    The  easy  performance  of  the 
functions  of  the  digestive  and  respiratory  organs  is  more  or  less 
interrupted  ;  the  bowels  are  generally  constipated ;  and  the  patient 
complains  of  a  sense  of  fulness  and  tightness  at  his  stomach,  and  in 
many  cases  of  pain.    These  conditions  of  the  organs  of  digestion  and 
respiration  are  supposed  to  be  produced  through  the  connexion  between 
the  spinal  and  ganglionic  nerves ;  and  this  supposition  is  probably 
correct ;  but  there  can  be  no  doubt  that  the  function  of  respiration  is 
often  rendered  difficult  in  curvature,  in  some  situations,  by  pressure  on 
the  intercostal  nerves,  which  are  thereby  rendered  incapable  of  calling 
into  action  the  intercostal  muscles  over  which  they  preside,  to  assist 
in  enlarging  the  chest  in  inspiration.    To  this  point  we  shall  after- 
wards have  occasion  to  refer.    In  the  progress  of  the  disease  abscess 
may  appear ;  the  situation  where  it  shows  itself  varying,  as  formerly 
stated,  according  to  the  situation  of  the  disease  J  its  appearance  is 
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usually  attended  with  increased  derangement  of  the  general  health, 
and  under  the  continuance  of  the  discharge  and  irritation,  hectic 
fever  to  a  very  urgent  extent  supervenes,  and  the  bowels  or  some 
other  internal  organs  becoming  affected,  death  ensues.    Such  are,  in 
general,  the  symptoms  of  angular  curvature  ;  but  they  differ  consider- 
ably in  different  cases,  particularly  as  to  the  local  symptoms,  which 
iu  some  instances  are  as  above  described,  while  in  others,  there  is  no 
pain  or  tenderness — the  only  local  symptom  being  the  deformity.  If 
the  deformity  depend  on  mere  absorption,  there  may  be  no  pain,  but 
it  is  an  important  fact  which  should  always  be  kept  in  view,  that 
scrofulous  caries  of  the  spine,  as  is  mentioned  by  some  authors,  and 
as  I  have  several  times  found,  may  run  its  course,  and  yet  the  patient 
may  not  experience  any  pain  or  any  local  symptom  beyond  a  sense 
of  weakness  and  weariness  of  the  affected  part.    So  little  pain  is 
there,  that  in  many  instances  the  curve  has  been  formed  before  the 
real  seat  of  the  disease  has  been  suspected.    In  scrofulous  caries 
there  is  generally  less  pain  than  when  the  disease  originates  in  common 
caries  ;  but  suppuration  usually  takes  place  earlier.  These  differences, 
the  history  of  the  case,  and  the  presence  or  absence  of  a  scrofulous 
diathesis,  will  assist  in  forming  our  diagnosis.    The  symptoms  of  cur- 
vature vary  according  to  the  part  of  the  spine  affected.    When  it 
occurs  in  the  lumbar  region,  and  more  especially  towards  its  lower 
part,  it  is  not  usual,  unless  the  disease  be  to  a  great  extent,  to  find 
the  altered  sensations  and  spasmodic  twitches  in  the  early  stage,  or 
the  paraplegia  in  the  latter,  as  the  great  size  and  the  form  of  the 
bodies  render  the  contents  of  the  canal  less  liable  to  pressure.  When 
the  curvature  is  in  the  dorsal  region,  the  projection,  owing  to  the 
great  length  of  the  spinous  processes,  becomes  very  marked.  The 
chest  becomes  altered  in  shape,  being  flattened  laterally,  the  ribs 
projecting  backwards,  following  the  vertebra  with  which  they  are 
connected,  and  the  sternum  appearing  too  far  forwards.    There  is  at 
times  palpitation,  and  in  some  instances  difficulty  in  breathing,  occa- 
sioned by  compression  of  the  intercostal  nerves,  or  of  the  spinal  cord 
above  their  origins ;  but  this  symptom  is  not  so  frequent  when  the 
curvature  is  in  the  dorsal  as  when  it  is  in  the  cervical  region.  When 
it  is  in  the  cervical  region,  the  head  is  bent  forwards,  the  prominences 
behind  are  not  large,  unless  the  seventh  cervical  vertebra  be  involved 
and  the  respiration  is  difficult.    In  the  early  stage,  there  may  be 
pains  and  twitches  of  the  muscles  of  the  upper  extremities  as  well  as 
of  other  parts  inferior  to  the  seat  of  the  disease.    Sometimes  when 
the  disease  is  in  the  cervical  region,  especially  in  its  upper  part,  it 
-  proves  fatal  by  producing  effusion  in  the  brain;  and  in  some  cases 
the  odontoid  process  having  lost,  in  the  progress  of  the  disease,  the 
attachments  of  the  ligaments  which  keep  it  in  its  proper  situation 
presses  on  the  spinal  cord,  and  thereby  causes  immediate  death,  the 
seat  of  the  pressure  being  higher  up  than  the  origins  either  of  the 
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phrenic  or  of  the  intercostal  nerves  which  preside  over  the  actions  of 
the  muscles  of  respiration.  Having  thus  given  a  short  account  of 
the  symptoms  of  angular  curvature  of  the  spine  generally,  and  the 
symptoms  peculiar  to  curvatures  in  particular  situations,  we  shall 
next  refer  very  briefly  to  the  treatment. 

Treatment. — Any  attempt  to  remove  the  curvature  would  be  most 
injudicious.  Anchylosis  is  the  only  favourable  termination  to  be 
hoped  for,  and  therefore  the  object  aimed  at  in  treatment  should  be, 
to  place  the  patient  under  the  circumstances  most  likely  to  conduce 
to  that  result.  With  that  view  it  is  indispensable,  first,  to  keep  the 
patient  in  a  recumbent  position,  so  as  to  remove  from  the  diseased 
parts  the  pressure  of  the  superimposed  weight,  and  to  preserve  the 
parts  as  much  as  possible  in  a  state  of  perfect  quietude  in  that  posi- 
tion ;  and  secondly,  to  use  all  means,  judicious  and  available  in  the 
circumstances  of  the  case,  for  maintaining  the  general  health.  In 
some  cases,  local  remedies  are  highly  beneficial. 

That  it  is  necessary  to  confine  the  patient  to  the  recumbent  posi- 
tion does  not  admit  of  question,  for  it  is  evident  that  the  superim- 
posed weight  pressing  on  the  diseased  part,  must  not  only  act  as  a 
source  of  irritation,  but  must  also  tend  to  increase  the  curvature ; 
and  it  can  only  be  effectually  removed  by  placing  the  body  in  the 
horizontal  position.  And  that  any  effort  which  nature  may  make  to 
effect  anchylosis  may  not  be  defeated,  it  is  further  necessary  that 
the  parts  should,  as  much  as  possible,  be  prevented  from  being 
moved  upon  each  other.  Another  advantage  which  results  from 
preserving  the  parts  at  perfect  rest  in  the  horizontal  position  is, 
that  the  removal  of  the  irritation,  caused  by  the  superincumbent 
weight,  from  the  diseased  parts,  diminishes  the  danger  of  the  forma- 
tion of  abscess,  which  is  a  most  unpromising  occurrence,  and  must 
induce  the  gloomiest  apprehensions  as  to  the  ultimute  results.  One 
of  the  best  means  for  fulfilling  the  above  indication  is,  to  place  the 
patient  in  the  supine  position  on  Earle's  bed,  which,  besides  other 
advantages,  rendering  it  very  convenient  for  this  part  of  the  treat- 
ment, allows  the  relative  position  of  the  trunk  and  limbs  with  regard 
to  each  other  to  be  slightly  changed,  without  any  risk  of  moving  the 
diseased  parts  on  each  other.  The  slight  change  thus  allowed  renders 
the  confinement  to  the  recumbent  position  much  less  irksome  than 
otherwise  it  would  be.  As  an  additional  precaution  for  preserving 
the  diseased  parts  from  any  movement,  it  is  advisable  to  use  a  suitable 
spinal  instrument,  and  when  such  cannot  be  obtained,  to  apply  splints 
on  each  side  of  the  spine.  The  splints  in  such  cases  must  suit  the 
shape  of  the  parts  to  which  they  are  applied.  Some  recommend  the 
patient  to  be  placed  in  the  supine  posture,  but  others  give  the 
preference  to  the  prone  position,  because  in  that  attitude  the  super- 
imposed weight  is  more  effectually  removed-there  is  no  risk  of  heat 
and  irritation  from  pressure,— it  favours  the  return  of  venous  blood 
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from  the  bodies  of  the  vertebrae,— and  the  approach  of  paralysis,  it  is 
thought,  may  be  deferred,  as  matter  will  gravitate  away  from  the 
medulla.  This  position  is  also  very  convenient  when  local  applica- 
tions are  necessary,  and  in  some  cases  the  curve  is  so  abrupt,  that  it 
is  almost  impossible  with  every  precaution  to  keep  the  patient  long 
on  his  back  without  producing  irritation  of  the  soft  parts.  But  not- 
withstanding the  above-mentioned  advantages,  I  confess  I  have, 
iu  the  majority  of  cases,  found  treatment  conducted  in  the  supine 
posture  more  satisfactory,  and  chiefly,  I  believe,  from  the  diseased 
parts  being  more  easily  preserved  in  a  state  approaching  to  complete 
immunity  from  motion,  than  is  possible  when  the  treatment  is  con- 
ducted with  the  patient  in  the  prone  position,  in  which  I  have  often 
been  annoyed  by  finding  it  impossible  to  prevent  the  patient  from 
moving  the  upper  part  of  the  spine  by  frequently  moving  the  head 
and  shoulders ;  and  as  far  as  my  experience  goes,  the  supine  position 
is  preferred  by  patients.  Rest,  however,  of  the  diseased  parts,  and 
the  recumbent  position,  whether  the  body  be  prone  or  supine,  are  of 
the  utmost  importance  from  the  very  commencement  of  the  disease, 
until  a  cure  is  effected  by  anchylosis.  When  it  is  believed  that 
anchylosis  has  taken  place,  and  the  patient  is  allowed  to  resume  the 
erect  attitude,  it  is  a  judicious  precaution  to  employ  for  some  time 
some  or  other  of  the  admirably  contrived  spine  supporters  now  in 
use,  for  removing  the  superincumbent  weight. 

The  maintenance  of  the  general  health  is  another  and  equally 
important  indication,  but  unfortunately  some  of  the  best  means  for 
fulfilling  it  are  not  compatible  with  the  rest  and  the  recumbent  posi- 
tion which  form  essential  parts  of  judicious  treatment.  The  great 
importance  of  attending  to  the  general  health  must  be  evident,  when 
it  is  considered  under  what  circumstances  scrofulous  deposits  are 
most  apt  to  take  place  in  bone.  In  individuals  of  a  scrofulous 
diathesis,  insufficient  or  unsuitable  food  or  clothing,  living  in  a  damp 
and  cold  or  impure  atmosphere,  want  of  exposure  to  the  sun's  rays, 
mental  depression,  and  any  cause  of  debility,  have  unquestionably  an 
influence  in  exciting  scrofulous  deposits  in  bone,  as  well  as  in  other 
textures.  These  considerations  suggest  the  inestimable  importance 
of  using  all  the  means  for  improving  the  general  health  which  were 
recommended  when  speaking  of  tubercle  and  tubercular  disease  of 
bone.  Besides  these  means,  in  some  cases,  local  remedies  are  neces- 
sary ;  but  the  employment  of  them  will  depend  on  the  cause  of  the 
disease.  If  the  disease  depend  upon  scrofulous  caries  of  the  vertebra, 
or  upon  softening  with  absorption  without  ulceration  or  caries,  de- 
pletion would  be  worse  than  useless,  and  would  tend  to  weaken  the 
patient.  In  these  cases,  the  surgeon  must  content  himself  with 
advising  the  recumbent  position,  maintaining  the  diseased  parts  in  a 
state  of  quietude,  and  prescribing  all  suitable  means  for  preserving 
the  general  health.    In  scrofulous  caries,  benefit  will  often  be  found 
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to  accrue  from  the  early  and  very  cautious  employment  of  counter- 
irritation,  along  with  the  treatment  here  alluded  to.  If  the  curve 
arise  from  inflammation  of  the  bodies  of  the  vertebraj,  slight 
local  depletion  by  leeching  or  cupping  at  the  commencement  of  the 
disease,  and  afterwards  counter-irritation,  are  known  to  be  highly 
beneficial.  The  repeated  application  of  small  pieces  of  blister  to  each 
side  of  the  vertebral  column  at  the  seat  of  the  disease  has  been  found 
well  suited  for  children,  and  caustic  issues  for  adults.  Of  the  various 
means  for  producing  counter-irritation,  Mr.  Pott  gave  the  preference 
to  caustic  issues.  I  have  used  them  very  frequently,  and  in  many 
instances  with  gratifying  results.  The  greatest  care  must  be  ob- 
served not  to  produce  much  discharge,  as  that  would  tend  to  weaken 
the  patient ;  and  besides,  the  long  continuance  of  a  profuse  discharge 
and  of  irritation  might  induce  hectic  fever.  If  abscesses  form,  tbe 
issues  should  be  discontinued.  Mr.  Pott,  whose  valuable  works  con- 
tain many  cases  of  disease  of  the  spine,  attended  with  paralysis,  suc- 
cessfully treated  by  the  application  of  counter-irritants,  was  the  first 
who  pointed  out  to  the  profession  the  results  of  such  practice,  and 
many  have  since  followed  it  with  equal  success.  Several  yeai*s  ago  I 
ceased  to  attend  a  patient,  in  whose  case  I  was  much  gratified  with 
the  result  of  using  caustic  issues,  together  with  rest  and  the  re- 
cumbent posture  ;  and  I  refer  to  the  case  as  a  striking  example  of  the 
complete  restoration  of  sensation  and  the  power  of  motion  of  the 
lower  limbs,  after  they  had  been  for  eighteen  months  considerably 
affected,  and  for  eleven  months  entirely  lost. 

The  patient,  who  was  thirty  years  of  age,  had  suffered  for  a  con- 
siderable time  from  pain  and  a  sense  of  weakness  in  his  back  ;  he 
afterwards  became  affected  with  angular  curvature,  in  the  middle  of 
the  dorsal  region,  and  after  the  usual  train  of  symptoms,  ultimately 
lost  all  sensation  and  power  of  moving  the  limbs.  The  power  of 
motion  was  first  lost,  and  sensation  was  first  restored  ;  but  the  loss  of 
both  sensation  and  motion  was  as  complete  as  possible.  When  I 
first  saw  him,  he  had  lost  the  use  of  his  limbs  for  several  months, 
and  the  curve  was  rather  abrupt,  and  involved  three  of  the  dorsal 
vertebras.  After  treatment  had  been  employed  for  four  months,  the 
sensibility  of  the  limbs  began  to  return,  and  ultimately  it  became 
perfectly  natural,  and  this  was  followed  by  a  restoration  of  the  power 
of  motion;  and  for  two  years  the  patient  has  been  in  every  respect 
perfectly  well,  without  any  remains  of  the  disease  except  the  curve. 
I  am  satisfied  that  anchylosis  has  taken  place.  The  case  is  interest- 
ing as  affording  a  remarkable  confirmation  of  the  fact,  that  the  func- 
tions of  the  Spinal  cord  may  be  for  a  long  period  completely  sus- 
pended, and  yet  afterwards  perfectly  restored. 

Some  have  gone  so  far  as  to  affirm,  that  issues  and  counter-irritants 
are  of  no  use  whatever  in  this  disease  ;  an  assertion  which  can  only 
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be  explained  by  the  want  of  success  consequent  on  their  injudicious 
adoption. 

POSTERIOR  CURVATURE,  OR  EXCURVATION. 

Causes. — This  distortion  may  be  the  consequence  of  scrofula, 
rickets,  or  mollities  ossium,  or  of  common  or  specific  inflammation 
affecting  the  spine ;  or  it  may  arise  from  a  softened  condition  of  the 
spine,  or  from  debility  consequent  on  mesenteric  disease,  or  from 
weakness  of  the  muscular  system,  however  induced,  or  from  constantly 
or  frequently  keeping  the  spine  in  an  improper  attitude,  as  is  the 
case  with  studious  persons, 


who  contract  a  habit  of 
leaning  over  books,  or  with 
clerks  who  have  not  been 
careful  to  avoid  stooping 
while  writing,  or  with  in- 
dividuals belonging  to  cer- 
tain trades,  as  printers,  or 
watchmakers;  or  it  may  be, 
as  is  often  observed  in  girls, 
a  consequence  of  a  careless 
manner  of  allowing  the 
shoulders  and  arms  to  hang 
forward.  But  whatever 
may  be  the  primary  ex- 
citing cause,  the  cur- 
vature will  in  almost  every 
instance  depend,  1st.  On 
general  caries  of  the  an- 
terior surfaces  of  the  bodies 
of  many  vertebrae,  the  re- 
sult of  either  common  or. 
specific  inflammation ;  or, 


Fig.  160. 


Excurvation  of  spine.— From  Tuson. 


2nd.  On  compression  of  the  bodies  of  the  vertebra  from  softening ; 
or,  3rd.  On  weakness  of  the  muscles  that  support  the  spine  ;  or, 
4th.  On  combinations  of  some  of  the  preceding  conditions. 

Symptoms.— Either  a  part  or  the  whole  of  the  spine  may  be  affected. 
There  is  an  unnatural  rounded  prominence  on  the  back,  the  distin- 
guishing peculiarity  of  which  is  the  absence  of  that  abruptness  which 
is  found  in  angular  curvature.  If  the  curve  be  situated  in  the  cervical 
region,  the  chin  falls  towards  the  sternum,  producing  what  is  com- 
monly called  "the  stoop."  When  the  whole  spine  is  affected,  form- 
ing a  semicircular  curve  forwards,  the  patient,  when  sitting  js  dis- 
posed to  support  his  trunk,  if  the  disease  be  not  far  advanced,  by 
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placing  his  hands  upon  his  knees  ;  and,  if  it  have  made  considerable 
progress,  by  placing  his  elbows  upon  his  knees  •  and  when  walking, 
he  has  an  inclination  to  rest  his  hands  on  anything  which  he  may  be 
passing,  to  enable  him  to  bear  up  under  the  superincumbent  weight, 
which  becomes  very  overpowering.  The  local  and  general  symptoms 
vary  according  to  the  state  of  the  spine  on  which  the  curvature  de- 
pends, and  the  condition  of  the  body  in  which  it  takes  place.  From 
the  gradual  form  of  the  curve,  the  functions  of  the  cord  are  not  in- 
terrupted. 

Treatment. — In  considering  what  kind  of  treatment  is  proper,  the 
surgeon  must  be  guided  by  the  nature  of  the  cause  of  the  disease. 
If  the  distortion  depend  on  general  caries,  then  the  same  treatment 
as  in  angular  curvature  is  suitable.  If  it  occur  as  an  effect  of  rickets, 
or  syphilis,  a  most  important  part  of  the  treatment  consists  in  the 
employment  of  the  remedies  adapted  for  these  constitutional  diseases. 
When  it  arises  either  from  a  softened  condition  of  the  vertebral 
column  itself,  or  from  weakness  of  the  muscles  necessaiy  for  main- 
taining it  in  the  erect  position,  the  surgeon  should  endeavour,  by 
strict  attention  to  the  general  health  of  the  patient,  to  invigorate 
his  frame.  To  effect  this,  pure  air — generous  diet — wine,  or  any 
other  stimulant  that  agrees  with  the  patient — tonics,  of  which  the 
preparations  of  iron  will,  in  many  cases,  be  found  among  the  most 
useful — and  sea-bathing,  should  be  enjoined.  If  sea-bathing  be  in- 
convenient, salt  ablutions,  or  sponging  the  body  with  salt  water,  may 
be  substituted  for  it.  The  regular  and  daily  use  of  friction  by  means 
of  the  hair-glove  or  flesh-brush,  and  exercise  on  foot,  should  also  be 
adopted.  The  patient  should  never  take  so  much  exercise  as  to  in- 
duce weariness,  and  he  should  afterwards  assume  the  recumbent 
position,  until  he  experiences  an  aptness  or  titness  for  further  exercise. 
The  surgeon  should  also  recommend  friction,  with  some  stimulating 
embrocation,  along  the  spine,  and  properly  conducted  exercises  for 
strengthening  the  muscles  of  the  back. 

In  curvature  depending  upon  caries  of  the  spine  nothing  could  be 
worse  than  these  exercises ;  hence  the  importance  of  diagnosis. 
When  the  curvature  arises  from  bad  habits,  as  constantly  leaning 
forward,  allowing  the  shoulders  and  arms  to  hang  forward,  or  from  an 
employment  in  which  the  spine  is  bent  forward,  the  habit  must  be 
corrected,  and  the  employment  which  produced  the  curvature  must 
for  a  time  be  discontinued.  In  many  cases  mechanical  support  is 
advisable,  and  it  may  be  given  by  some  of  the  admirable  appliances 
now  in  use,  without  confining  the  parts,  or  inducing  injurious  pres- 
sure in  any  way. 
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ANTERIOR  CURVATURE,   OR  INCURVATION. 

This,  which  happily  is  the  rarest  of  all  the  curvatures  of  the  spine, 
is  remarkable  for  the  rapidity  with  which  it  proceeds,  when  it  has 
once  commenced.  It  may  happen  as  the  consequence  of  rickets, 
mollities  ossium,  common  or  scrofulous  inflammation  ;  or,  it  may  arise 
from  a  softened  condition  of  the  vertebral  column,  or  from  any  state 
which  so  deranges  the  due  balance  in  the  action  of  the  muscles  main- 
taining the  spine  in  its  proper  attitude,  as  to  render  the  extensor 
muscles  of  the  vertebral  column  too  powerful  for  their  antagonists. 

The  treatment  consists  in  the  application  of  the  principles  already 
laid  down  for  the  treatment  of  these  particular  conditions. 

LATERAL  CURVATURE. 

This  is  by  far  the  most  common  of  all  the  curvatures  of  the  spine, 
and  is  more  frequently  met  with  in  girls  than  in  boys,  in  the  children 
of  the  wealthy  than  in  those  of  the  poor,  and  much  more  frequently 
in  the  females  of  this  climate  than  in  those  who  live  in  warmer  lati- 
tudes. It  seldom  commences  after  the  age  of  puberty,  except  when 
induced  by  the  excessive  action  of  the  muscles  of  one  side.  That 
girls  are  more  liable  to  it  than  boys  is,  no  doubt,  owing  to  the  serious 
defects  in  their  physical  education.  The  injudicious  means  adopted 
for  improving  the  figure  by  preventing  the  proper  play  of  the  muscles 
of  the  trunk,  by  retarding  the  development  of  the  bones  and  muscles, 
and  by  producing  more  or  less  absorption  of  them  by  compression, 
cannot  but  be  highly  injurious ;  and  to  these  causes,  aided  by  the 
want  of  j)roper  exercise,  and  of  sufficient  exposure  to  the  open  air,  is 
to  be  referred  the  frequency  of  this  disease  in  girls — causes  which 
more  frequently  affect  the  wealthy  than  the  middle  and  lower  classes. 
The  comparative  rarity  of  lateral  curvature  as  a  primary  form  of 
disease  among  the  poor,  is  proved  by  general  experience,  and  by  the 
statistical  fact,  that  of  thirty-two  thousand  nine  hundred  and  ninety- 
one  patients  who  presented  themselves  for  relief  at  Middlesex  Hospital 
in  five  years,  there  were  not  more  than  twenty  affected  with  lateral 
curvature  as  a  primary  disease.  As  a  secondary  result  arising  from 
other  affections,  such  as  disease  of  the  hip,  or  disease  of  the  knee, 
lateral  curvatui'e  is  frequently  found  among  the  poorer  classes.  It 
seems  to  be  the  want  of  attention  to  this  distinction  which  has  in- 
duced some  to  question  the  fact  of  the  comparatively  rare  occurrence 
of  lateral  curvature  among  the  poor.  The  comparative  exemption 
from  this  disease  in  the  females  of  warm  climates  has  been  attributed 
to  the  loose  clothing  they  are  obliged  to  wear,  allowing  the  due  de- 
velopment of  their  various  organs,  to  the  want  of  stays,  and  of  many 
injurious  restraints,  and  to  their  not  being  subjected  to  the  fatiguing 
confinement  of  an  irksome  position,  as  the  young  ladies  of  this  country 
often  are  daily  for  many  hours  together,  in  acquiring  a  variety  of 
accomplishments. 
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Causes. — The  principal  predisposing  causes  are  rickets,  mesenteric 
disease,  a  softened  condition  of  the  bones  of  the  spine,  compression  of 
the  thorax  from  tight  lacing,  weakness,  especially  when  consequent 
on  measles,  whooping-cough,  or  other  infantile  diseases,  want  of  proper 
exercise  and  exposure  in  the  open  air,  and  any  circumstance  which 
acts  unfavourably  on  the  general  system  before  the  various  organs 
have  attained  their  full  development.  Tight  lacing  is  not  uncom- 
monly a  predisposing  cause  of  distortion  of  the  spine.  This  custom, 
restraining  the  actions  of  the  muscles,  prevents  their  natural  develop- 
ment, so  that  they  become  attenuated ;  the  bones  also  to  a  certain 
extent  become  diminished  by  absorption,  so  as  to  be  unable  to  sustain 
the  weight  they  were  destined  to  support ;  and  the  cavity  of  the 
thorax  is  diminished,  in  consequence  of  which  there  is  not  sufficient 
room  for  the  healthy  and  easy  performance  of  the  functions  of  the 
heart  and  lungs. 

The  immediate  exciting  causes  are,  the  habit  of  standing  on  one 
leg;  standing,  sitting,  or  reclining  in  a  position  in  which  the  spiue  is 
inclined  too  much  to  one  side;  injudicious  confinement  of  a  young 
person  for  a  long  time  to  one  position  without  support  to  the  back  ; 
the  consequent  weariness  and  irksomeness  obliging  the  child  to  lean 
to  one  side  to  obtain  relief;  the  disproportioned  use  of  the  muscles  of 
one  side,  as  in  the  case  of  persons  engaged  in  certain  avocations,  or 
of  children  to  obtain  relief  from  the  uneasy  sensations  caused  by  ill- 
made  clothes,  and  lying  on  a  soft  bed  with  a  very  high  pillow.  These 
are  the  principal  exciting  causes  of  lateral  curvature,  and  the  ra- 
tionale of  their  operation  is  sufficiently  obvious. 

When  the  distortion  arises  from  the  habit  of  standing  on  one  leg, 
the  first  deviation  from  the  proper  shape  of  the  spinal  column  takes 
place  in  the  lumbar  region,  constituting  what  is  termed  the  primary 
curve  ;  and  this  will  be  followed  by  a  curve  in  the  dorsal  region ; 
which,  to  distinguish  it  from  the  former,  is  called  the  consecutive 
curve.  If  the  convexity  of  the  curve  in  the  lumbar  region  be  to  the 
left  side,  that  of  the  dorsal  region  will  be  to  the  right :  so  that  if  the 
distortion  be  to  a  great  extent,  the  shape  of  the  spine  will  somewhat 
resemble  that  of  the  letter  S  reversed  :  thus  giving  rise  to  the  ap- 
pearance of  "  growing  out"  of  the  right  shoulder  and  left  hip  ;  but  if 
the  convexity  of  the  curvature  in  the  lumbar  region  be  to  the  right 
side,  that  in  the  dorsal  portion  will  be  to  the  left,  and  the  shape  of 
the  spiue  will  more  or  less  resemble  the  letter  S,  according  to  the 
extent  of  the  contortion.  The  cousecutive  curve  is  the  result  of  an 
effort  to  maintain  the  upright  position  J  or,  in  other  words,  when  a 
primary  curve  is  formed  in  the  lumbar  region,  the  muscles  on  the 
opposite  side  of  its  convexity,  and  higher  up,  draw  the  spine  in  the 
contrary  direction,  and  the  one  curvature  compensating  in  a  measure 
for  the  other,  allows  the  centre  of  gravity  still  to  fall  upon  the  pelvis. 
The  primary  curve  is  always  the  bolder,  and  the  consecutive  curve 
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may  occupy  the  dorsal,  and  a  considerable  part  of  the  cervical  region  ; 
or  there  may  be  two  consecutive  curves  in  opposite  directions,  one  in 
the  dorsal  aud  the  other  in  the  cervical  region. 

The  same  explanation  may  be  given  of  the  operation  of  several 
other  exciting  causes,  such  as  the  bad  habit  of  standing,  sitting,  or 
reclining  in  an  awkward  attitude,  or  of  leaning  to  one  side  to  obtain 
relief  from  the  weariness  and  aching  sensations  caused  by  too  long 
confinement  to  one  position.  The  disproportioned  use  of  the  muscles 
of  one  side  is  well  known  to  be  an  exciting  cause  of  curvature.  Ex- 
amples are  occasionally  met  with  in  blacksmiths,  dragoons,  and  in 
persons  engaged  in  peculiar  avocations,  in  whom  the  muscles  on  one 
side,  from  being  frequently  called  into  action,  become  so  strong  and 
so  fully  developed,  as  to  overpower  those  of  the  opposite  side, 
and  draw  the  spine  out  of  the  perpendicular.  Mr.  Child  records  the 
case  of  a  printer's  apprentice,  who  was  in  the  habit  of  frequently 
pulling  the  press  with  his  right  arm,  aud  this  gave  rise  to  a  curvature 
in  the  dorsal  region  with  the  convexity  to  the  right  side ;  the  rhoin- 
boidei  and  trapezius  muscles  being  tense,  rigid,  aud  prominent.  In 
such  cases  the  primary  curve  will  be  in  the  dorsal  region,  and  will 
soon  be  followed  by  a  consecutive  curve  in  the  reverse  direction  in 
the  lumbar  region.-  The  improper  use  of  the  muscles  of  one  shoulder 
is  sometimes  a  cause  of  curvature  in  females.  Mr.  Stafford  remarks, 
"  A  girl  shall  have  ill-made  clothes  ;  foi'  instance,  one  of  the  shoulder- 
straps  will  be  constantly  slipping  off  the  shoulder  ;  she,  of  course, 
will  endeavour  to  replace  it ;  by  this  effort  she  is  obliged  to  elevate 
the  shoulder,  and  thus  she  not  only  brings  into  action  the  muscles  of 
that  side,  but  at  the  same  time  inclines  the  spine  to  the  one  that  is 
opposite.  The  effect  of  this  position  must  be  obvious,  for  on  the  one 
hand,  she  increases  the  power  of  the  muscles  on  one  side,  which  assist 
in  pulling  the  spine  out  of  the  perpendicular ;  and  on  the  other,  the 
centre  of  gravity  is  destroyed."  The  above  are  the  principal  exciting 
causes,  which  acting  separately,  or  two  or  more  of  them  in  combina- 
tion, give  rise  to  lateral  curvature  ;  but  in  some  instances,  the  spine 
becomes  distorted  without  any  known  exciting  cause.  Sometimes, 
although  rarely,  lateral  curvature  is  found  to  depend  on  caries  :  in 
such  a  case,  whatever  excites  inflammation  about  the  spine  may  be 
an  exciting  cause  of  the  distortion.  I  have  in  my  own  collection  a 
good  example  of  this  condition,  in  which  the  primary  curve  is  in  the 
lumbar  region,  and  is  caused  by  caries  of  lumbar  vertebra?.  The 
possibility  of  this  form  of  distortion  depending  on  caries,  suggests  the 
necessity  of  great  caution  in  forming  our  diagnosis.  In  such  cases 
the  curve  will  be  more  abrupt  in  its  form,  and  more  rapid  in  its  pro- 
gress than  in  the  other  varieties  of  lateral  curvature.  An  excellent 
authority  has  given  the  following  arrangement  of  the  causes  of  lateral 
curvature  :— 1st.  Debility,  or  muscular  atony  and  relaxation  of  the 
spinal  ligaments  ;  2ndly.  Hypertrophy,  as  of  the  muscles  of  an  upper 
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extremity;  3rdly.  Atrophy;  the  result  of  paralysis,  of  local  inflamma- 
tion, of  amputate  of  an  upper  extremity,  or  of  anchylosis  of  the 
e  bow  or  shoulder ;  4thly.  Spasm  of  the  muscles  of  the  neck  or  back  • 
fithly.  Ob hquity  of  the  pelvis,  as  is  produced  by  unequal  length  of 
legs;  6thly.Bachitisj  7thly.  Altered  capacity  of  one  side  of  the 
thorax ;  8thly.  Deficiency  or  excess  of  development  of  the  bodies  of 
the  vertebrae. 

Symptoms.— The  spine  exhibits  unnatural,  but  seldom  abrupt  devia- 
tions from  the  mesial  plane.  These  are  accompanied,  more  or  less 
with  a  sense  of  weakness  and  weariness,  which,  in  some  instances,  in- 
creases especially  towards  night,  and  after  exercise,  so  greatly  as  to 
become  even  painful,  and  to  produce  a  desire  to  lie  down  in  order  to 
relieve  the  spine  from  the  superincumbent  weight.  If  the  distortion 
Fig.  161.  depend  on  caries,  which  is  exceedingly  rare, 

there  may  be  actual  pain;  but  this  state 
sometimes  exists,  as  has  been  already  stated, 
without  the  patient  being  sensible  of  any 
pain.  The  local  appearances  vary  according 
to  the  extent,  direction,  situation,  and  num- 
ber of  the  curvatures.  If  there  be  two  cur- 
vatures, the  one  in  the  lumbar  region,  with 
its  convexity  to  the  left  side,  and  the  other 
in  the  dorsal,  with  its  convexity  to  the  right, 
there  will  be  a  falling-in  of  the  right  loin,  a 
fulness  in  the  corresponding  part  on  the  left 
side,  and  an  appearance  of  projection  and  ele- 
vation of  the  bip  ;  an  alteration,  also,  in  the 
form  of  the  chest,  which  will  be  elongated, 
prominent,  and  round  on  the  right  side,  and 
shortened  and  flattened  on  the  left ;  the  right 
shoulder  will  be  elevated  and  project  out- 
wards, and  the  right  mamma  will  be  promi- 

From  a  patient.  nent  >  the  left  shoulder  will  fall  down,  and 

the  mamma,  from  the  flattened  state  of  the 
thorax,  appears  smaller  than  on  the  right  side.    The  rationale  of 
these  symptoms  will  be  obvious,  when  the  effects  of  lateral  curvature 
upon  the  thorax  are  explained.    Two  of  the  most  striking  symptoms 
are  the  "growing  out,"  as  it  has  been  called,  of  the  right  shoulder, 
and  the  prominent  and  elevated  appearance  of  the  hip.    The  extent 
of  the  above  symptoms  will  correspond  with  the  boldness  of  the  cur- 
vature.   When  the  convexity  of  the  lumbar  curve  is  to  the  right 
side,  and  that  of  the  dorsal  to  the  left,  the  appearances  which  in  the 
former  case  were  observed  on  the  right  will  be  found  on  the  left  side, 
and  vice  versd.    The  above  are  the  symptoms  of  lateral  curvature, 
when  there  are  only  two  curves,  and  those  situated  as  described,  and 
not  of  a  very  great  extent.    In  an  advanced  stage,  however,  of  this 
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Fig.  162. 


disease,  au  alteration  is  observed  in  the  symptoms  \  the  breast,  like 
the  scapula,  does  not  remain  prominent  on  the  convex  side  of  the 
dorsal  curvature,  but  falls  backward,  in  consequence  of  the  ribs  in 
front  losing  their  convexity,  and  becoming  flattened  as  the  disease 
makes  progress.    If,  however,  there  be  three  curvatures,  and  if  a  few 
of  the  superior  dorsal  vertebrae  be,  together  with  the  cervical, 
involved  in  the  uppermost  curve,  and  if  the  distortion  be  consider- 
able, the  appearances  will  be   different.     Besides  the  symptoms 
already  mentioned  in  the  lumbar  region,  and  the  projection  backwards 
of  the  scapula  on  the  convexity  of  the  dorsal  curvature,  there  will  be 
flatness  of  the  chest  and  falling  in  of  the  neck  on  that  side,  together 
with  fulness  of  the    neck   and  breast, 
and   elevation   of  the  shoulder   of  the 
opposite  side.    In  this  variety,  the  sca- 
pula projects  backwards  at  its  lower,  and 
falls  forwards  at  its  upper  j)art,  on  the 
convex  side  of  the  dorsal  curve  ;  but  it  is 
not  raised  so  much  upwards  as  on  the 
opposite  side.    The  appearance  is  peculiar, 
from  the  projection    backwards  of  the 
shoulder  and  the  falling  in  of  the  mamma 
on  the  one  side,  and  the  rising  of  the 
shoulder,    and   the   prominence   of  the 
mamma  on  the  other.    The  convexity  of 
the  uppermost  curve  produces  the  fulness 
on  the  one  side  of  the  neck,  and  the  ex- 
planation of  the  other  peculiar  symptoms 
is,  that,  on  the  side  on  which  the  mamma 
is  prominent  and  the   shoulder  raised, 
the  superior  ribs  are  supported  by  the 
convexity  of  the  uppermost  curve,  where- 
as those  on  the  opposite  side  are  con- 
nected with  the  concavity,  and,  therefore 

»  1,  .  '       ,  From  a  patient  in  my  wards  in 

tall  in.  the  Royal  Infirmary. 


EFFECTS  OF  LATERAL  CURVATURE  ON  THE  SPINE  AND  ON  THE  TRUNK. 

With  reference  to  the  vertebral  column,  it  is  observed  that  the 
effect  of  the  curvature  on  the  convex  side  is  to  separate  the  trans- 
verse processes  from  one  another,  to  incline  the  spinous  processes 
outwards,  and  to  enlarge  the  bodies  of  the  vertebra  and  the  interver- 
tebral substances,  so  that  they  have  the  appearance  of  being  expanded 
On  the  concave  side  the  reverse  prevails ;  the  transverse  processes  are 
brought  too  near  each  other,  the  spinous  processes  curve  inwards,  and 
the  bodies  of  the  vertebra  and  the  intervertebral  cartilages  are 
diminished  in  depth  by  interstitial  absorption.    The  height  of  the 
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column  is  diminished,  and  if  the  distortion  be  considerable,  there  is 
rotation  of  the  spine  to  the  same  side  as  the  curvature.  The  muscles 
which  run  along  the  convex  side  are  inordinately  stretched,  and  con- 
sequently weakened ;  while  those  on  the  concave  side  are  preter- 
naturally  contracted  and  rigid.  These  alterations  are  not  only  to  be 
discovered  on  dissection,  but  in  the  living  body  also.    The  surgeon 

can  satisfy  himself  of  the 
-b  if?  1 63  • 

existence  of  these  altera- 
tions both  before  and  after 
dissection.  If  the  curve 
originate  in  the  use  of  one 
shoulder  more  than  the 
other,  the  muscles  extend- 
ing from  its  convexity  to 
the  scapula  will  be  preter- 
naturally  tense  and  large, 
when  compared  with  those 
of  the  opposite  side.  There 
will  be,  on  the  concave  side 
of  the  curve,  flattening  and 
shortening  of  the  thorax, 
with  diminution  of  the  in- 
tercostal spaces ;  while  on 
the  other  side,  the  thorax 
will  be  elongated  and 
rounded  in  form,  and  the 
intercostal  spaces  enlarged, 
in  consequence  of  the  ribs 
being  removed  farther  from 
each  other.    The  condition 

Front  view  of  lateral  curvature  of  spine.   From  a  +•(.„  PVnlnin<5  flic 

Preparation  in  my  museum.  01    lJle    rlDS    explains  tUe 

symptoms  observable  about 
the  shoulders  and  mammss.  The  transverse  measurement  of  the 
thorax  is  diminished,  and,  in  consequence,  the  sternum  usually  be- 
comes preternatural ly  prominent ;  and,  in  many  instances,  the 
diminished  capacity  and  changed  form  of  the  cavity  of  the  chest 
interfere  with  the  easy  play  of  the  heart  and  lungs,  and  thus  occasion 
to  the  patient  annoying  sensations  within  the  chest. 

Treatment. — The  treatment  of  this  affection,  when  dependent  011 
caries,  which  is  extremely  rare,  consists  in  the  application  of  the 
principles  already  laid  down  for  the  treatment  of  that  disease  of  the 
spine.  In  the  absence  of  caries  and  of  anchylosis,  the  great  objects  to 
be  aimed  at  in  each  case  are  the  following  : — 1st.  To  determine  the 
cause,  and  to  remove  it  if  possible.  2nd.  To  ascertain  which  is  the 
primary  curve,  and  to  remove  it.  The  removal  of  the  compensating 
curve  will  be  effected  by  the  removal  of  the  primary  ;  and  nothing 
could  be  more  unscientific  or  injurious  than  directing  treatment 
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aoainst  the  compensating  curve.  The  only  result  would  be  increase 
of  the  primary  curve;  and  hence  the  great  importance  of  determining 
in  each  case  which 


Fig.  164. 


is  the 

primary  curve.    3rd.  To  aim 
at  removal  of  the  primary 
curve  by  unfolding  it,  or, 
in  other  words,  by  extend- 
ing its    extremities.  This 
can  best  be  done  by  raising 
the  upper  extremity  of  the 
curve,  and  supporting  its  con- 
vexity.   The  best  means  for 
thus  unfolding  a  curvature  is 
the  spinal  instrument  recom- 
mended .and  used   by  Mr. 
Brodhurst.    The  idea  of  this 
spinal  instrument  was  sug- 
gested to  Mr.  Brodhurst  by 
Guerin's  spinal   chair,  and 
Lonsdale's  spinal  couch,  and 
the   instrument    was  con- 
structed by   Mr.  Everard. 
Mr.  Brodhurst  writes,  "  The 
instrument  is  novel ;  and  the 
principle  of  action  has  never 
before  been  applied  by  means 
of  a  portable  instrument  to 
the  reduction  of  spinal  cur- 
vature.   Too  much  praise  cannot  be  awarded  to  Mr.  Everard  for  the 
construction  of  this  excellent  instrument.    It  certainly  is  as  admirably 
adapted  for  the  purposes  for  which  it  is  intended  as  could  possibly  be 
desired."     4th.  After  removal  of  the  curvature,  to  strengthen  the 
muscles  of  the  back  by  the  judicious  employment  of  exercises  suitable 
for  the  particular  circumstances  of  the  case.    5th.  To  use  all  neces- 
sary means  for  maintaining  and  improving  the  general  health  and 
strength.    It  would  be  presumptuous  in  me  to  speak  in  terms  of 
praise  of  Mr.  Brodhurst,  but  I  may  bo  allowed  to  say  that  the  above 
principles  of  treatment  will  be  found  most  lucidly  described  in  his 
valuable  work  on  "  Lateral  Curvature  of  the  Spine." 


Back  view  of  same  preparation. 


MIXED  CURVATURE. 

As  the  various  conditions  on  which  curvatures  depend,  and  the 
principles  of  treatment  suitable  to  each,  have  been  already  explained, 
it  appears  unnecessary  in  reference  to  mixed  curvature  to  say  more 
than  that  the  important  point  is,  to  ascertain  the  cause  of  the  curva- 
ture, and  to  adapt  the  treatment  accordingly. 
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TALIPES,  OR  CLUB-FOOT. 

The  word  talipes,  derived  from  talus  and  pes,  was  first  used  by  Dr. 
Little  as  a  generic  term  to  comprehend  all  the  distortions  in  which 
the  foot  deviates  from  its  normal  position.    The  principal  varieties  of 
these  distortions  are  the  four  following, — namely,  talipes  equinus,  or 
elevations  of  the  heel,  talipes  varus,  or  inversion  of  the  foot,  talipes 
valgus,  or  eversion  of  the  foot,  and  talipes  calcaneus,  or  depression  of 
the  heel.    There  are  also  compound  varieties,  composed  of  combina- 
tions of  two  of  these  forms.    The  principal  compound  varieties  are 
equino-varus,  equino-valgus,  varo-equinus,  calcaneo-valgus,  and  cal- 
caneo-varus.    These  distortions  may  be  congenital  or  non-congenital. 
Talipes  varus  is  much  more  common  than  any  other  form  of  con- 
genital distortion,  whereas  talipes  equinus,  which  is  extremely  rare  as 
a  congenital  deformity,  is  by  far  the  most  common  variety  of  non- 
congenital  talipes.    Brodhurst,  in  his  excellent  work  on  "  Talipes," 
mentions  that  of  765  cases  at  the  Royal  Orthopedic  Hospital,  688 
were  varus,  42  valgus,  and  19  calcaneus.     Talipes  equinus  did  not 
occur   once  among   the   above-mentioned  examples  of  congenital 
talipes.    That  it  is  extremely  rare  as  a  congenital  affection,  there  can 
be  no  doubt.    Tamplin  says  he  never  met  with  a  pure  example,  and 
Lonsdale  has  stated  that  talipes  equinus  never  occurs  as  a  congenital 
affection.     That  it  sometimes  occurs  as  a  congenital  afiection  is 
evident  from  the  testimony  of  Amnion,  Duval,  Gu6rin,  Little,  Brod- 
hurst, and  others,  who  have  recorded  cases  which  had  existed  at  birth. 
Brodhurst  has  described  one  case  which  occurred  in  his  own  experi- 
ence, and  I  have  met  with  two  instances  of  children  born  with  talipes 
equinus  of  the  right  foot.  In  both  examples  the  heel  was  raised  about 
three-quarters  of  an  inch,  the  tendo  Achillis  was  tense,  and  the  toes 
slightly  flexed. 

TALIPES  EQUINUS. 

Symptoms. — Talipes  equinus  is  the  most  simple,  though  not  the 
most  common,  variety  of  these  deformities.  It  may  vary  from  slight 
elevation  of  the  heel  to  that  position  in  which  the  heel  is  so  drawn  up, 
that  the  foot  is  almost  in  a  straight  line  with  the  leg.  The  weight  of 
the  body  in  walking  is  borne  by  the  anterior  part  of  the  foot,  and  in 
a  pure  example,  equally  by  all  the  metatarsal  bones  J  but  in  some 
cases  where  the  toes  incline  slightly  inwards  or  outwards,  approaching 
somewhat  to  other  forms  of  talipes,  the  anterior  part  of  the  sole  of 
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the  foot  cannot  be  applied  evenly  to  the  ground,  and  the  weight  is 
received  chiefly  by  the  metatarsal  bone  of  the  little  or  of  the  great 
toe,  according  as  the  tendency  to  lateral  displacement  is  inwards  or 
outwards.     The  inward  tendency  is  the  more  common,  owing,  it  has 
been  supposed,  to  the  circumstance  that  the  natural  configuration  of 
the  foot  admits  of  more  extensive  adduction  than  abduction.  In 
many  instances,  patients,  when  they  stand  carefully  upon  the  affected 
foot,  appear  to  tread  evenly ;  but  in  walking,  as  soon  as  the  foot  is 
placed  in  the  extended  position,  so  that  the  posterior  part  of  the 
astragalus,  which  is  narrow  from  side  to  side,  is  received  between  the 
two  malleoli,  the  foot  inclines  inwards,  and  the  ball  of  the  little  toe 
principally  sustains  the  superincumbent  weight.     There  is  great 
lateral  mobility  of  the  foot,  especially  in  the  extended  position.  The 
muscles  of  the  calf  are  contracted,  and  the  tendo  Achillis  is  prominent, 
tense,  and  unelastic.     These   conditions  are  rendered  still  more 
apparent  by  any  attempt  to  bend  the  foot ;  and  the  extent  to  which 
that  can  be  done,  and  the  amount  of  resistance  offered,  vary  according 
to  the  extent  of  the  distortion.     The  foot  is  unusually  convex  above 
and  concave  below,  and  in  cases  of  considerable  standing,  the  foot  is 
smaller,  and  the  leg,  both  in  length 
and  thickness,  less,  than  on  the  oppo- 
site side,  showing  that  the  parts  are  less 
developed  in  every  way.    The  gait  of 
the  patient  is  peculiar  and  unpleasing. 
Pain  and  a  sense  of  weakness  are  often 
experienced  at  the  instep  from  the 
strain  on  the  parts  in  making  exertion; 
and  walking  is  often  rendered  still  more 
disagreeable  to  the  patient  by  painful 
corns  forming  on  the  parts  on  which  he 
treads.    In  many  cases  the  patient  can, 
by  a  voluntary  effort,  slightly  diminish 
the  deformity;  but  when  the  distortion 
is  caused  by  paralysis  of  the  flexors  of 
the  ankle,  he  cannot  by  a  voluntary 
effort  bend  the  foot  in  any  degree;  and 
in  such  cases,  if  the  surgeon  place  his 
linger  over  the  belly  of  the  tibiali 
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presented  in  the  accompanying  figure.  The  metatarsal  bones  are 
somewhat  separated  from  each  other  at  their  anterior  extremities, 
where  they  bear  the  superincumbent  weight,  and  at  that  part  the 
foot  is  slightly  broadened.  When  the  muscles  in  front  of  the  leg  are 
affected  with  spasm,  the  toes  are  retracted  upwards  and  backwards, 
and  wheu  they  are  paralysed,  the  toes  are  flexed  and  drawn  backwards 
towards  the  calcaneum.  The  above  are  the  symptoms  which  in  a 
greater  or  less  degree,  according  to  the  extent  of  the  distortion, 
characterize  tbis  deformity.  Talipes  equinus  congenitus  is  the  name 
given  to  it  when  it  exists  from  the  period  of- birth;  and  talipes 
equinus  acquisitus,  when  it  takes  place  at  a  subsequent  period. 

ABNOKMAL  CHANGES. 

The  bones  which  present  the  greatest  deviations  from  their  natural 
condition  are  the  astragalus,  os  scaphoides,  and  calcaneum,  but  chiefly 
the  astragalus.  They  are  generally  somewhat  diminished  in  size, 
especially  the  astragalus  ;  and  its  natural  articular  facets  for  the  bones 
of  the  leg  are  roughened  and  almost  denuded  of  cartilage,  while  new 
ones  are  formed  at  a  greater  or  less  distance  backwards  according  to 
the  degree  of  the  deformity  :  in  the  higher  grades,  these  surfaces  are 
furnished  partly  by  the  astragalus,  and  partly  by  the  calcaneum.  The 
head  of  the  astragalus  is  diminished  in  size,  and  its  articular  surface 
for  the  os  scaphoides  is  unusually  small.  The  os  scaphoides,  which  is 
also  diminished  in  size  but  not  altered  in  form,  is  drawn  downwards  ; 
and  hence  the  upper  part  of  the  head  of  the  astragalus  is  prominent 
on  the  dorsum  of  the  foot,  and  an  unusual  extent  of  the  upper  aspect 
of  the  bone  presents  itself,  in  consequence  of  the  bones  of  the  leg 
being  removed  so  far  backwards.  The  calcaneum  is  seldom  fully 
developed.  In  the  higher  grades  of  talipes  it  furnishes  a  facet  for  the 
bones  of  the  leg.  The  surface  by  which  it  articulates  with  the  os 
cuboides  is  contracted  in  extent,  and  the  upper  aud  anterior  part  of 
the  bone  is  prominent  on  the  dorsum  of  the  foot,  in  consequence  of  the 
os  cuboides  being  drawn  downwards.  The  remaining  bones  of  the 
foot  present  their  natural  characters,  except  that  they  usually  show 
more  or  less  of  deficiency  in  their  development,  and  all  the  bones  of 
the'  tarsus  and  metatarsus  are  so  arranged,  as  to  give  the  foot  an 
unusual  convexity  above,  and  a  corresponding  unusual  concavity 
below.  The  toes  in  most  cases  are  extended,  but  Little  has  given  a 
delineation  of  a  curious  specimen,  in  which  the  toes  were  unusually 
drawn  downwards  towards  the  calcaneum,  which  was  owing  to  the 
circumstance  that  the  person,  to  whom  it  had  belonged,  had  not  placed 
the  foot  upon  the  ground,  but  walked  upon  the  knee.  The  presence 
or  absence  of  paralysis  of  the  long  and  short  extensors  of  the  toes 
determines  the  position  of  the  toes.  The  articulating  facets  of  the 
tibia  and  fibula  are  roughened  in  front  and  denuded  of  cartilage,  from 
not  coming  into  contact  at  these  parts  with  the  astragalus.  The 
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above  are  the  abnormal  conditions  of  the  bones  in  talipes  equinus. 
That  which  invariably  exists,  and  is  regarded  as  the  distinguishing 
peculiarity,  is  a  greater  or  less  displacement  of  their  articulating 
facets. 

The  ligaments  in  this  and  the  other  varieties  of  talipes  are  changed, 
being  relaxed  and  shortened,  so  as  to  correspond  with  the  situation  of 
the  bones.  These  alterations  are  now  considered  as  consequences,  not 
as  causes  of  the  deformity.  Little  remarks,  "  The  ligaments  cannot 
directly  influence  the  production  of  the  deformity ;  but  its  progress 
may  be  facilitated  by  their  relaxation  ;  the  restoration  of  the  foot  is 
impeded  by  their  diminished  length,  the  result  of  long  continuance  in 
an  improper  position." 

The  muscles  are,  in  all  the  varieties  of  talipes,  invariably  affected 
with  abnormal  conditions,  which  are  regarded  as  the  causes  of  these 
distortions.  The  distinguishing  peculiarity  is,  that  the  balance 
between  antagonistic  sets  of  muscles  is  interrupted.  The  disturbance 
of  the  equilibrium  of  the  muscles  may  arise  from  complete  or  partial 
paralysis  of  the  tibialis  anticus,  or  of  it  and  of  one  or  more  of  the 
other  flexors  of  the  foot,  and  the  consequent  contraction  and  struc- 
tural shortening  of  the  muscles  at  the  back  of  the  leg  ;  or,  it  may  be 
occasioned  by  the  spasmodic  contraction  ;  and,  if  of  long  standing,  the 
consequent  structural  shortening  of  the  muscles  of  the  calf,  without 
paralysis  of  the  muscles  in  the  front  of  the  leg ;  or,  it  may  be  unat- 
tended by  either  paralysis  or  spasmodic  contraction,  and  be  the  result, 
as  is  often  observed  when  the  whole  voluntary  power  of  the  limb  is 
diminished,  of  the  organic  contraction  of  the  extensors  of  the  foot 
preponderating  over  that  of  the  flexors. 

The  gastrocnemii  are  the  muscles  chiefly  involved  in  the  produc- 
tion and  maintenance  of  this  deformity ;  and  although  sometimes 
other  extensor  muscles  are  affected,  it  is  comparatively  rare  that  the 
division  of  any  of  the  tendons,  except  that  of  the  gastrocnemii,  is  ne- 
cessary. 

These  are  the  principal  conditions  of  the  muscles  which  cause 
genuine  talipes  ;  but  deformities  which  in  external  characters  resemble 
talipes,  may  arise  from  contraction  of  the  gastrocnemii  excited  by 
abscess  of  the  leg,  or  by  caries  or  necrosis  of  either  of  the  bones  of 
the  leg  j  from  cicatrization  of  extensive  ulceration ;  or,  from  the 
maintenance  of  the  foot  in  a  particular  position,  assumed  in  conse- 
quence of  inflammation  or  other  painful  affections  of  the  joints.  In 
hysterical  females,  the  signs  of  talipes  are  sometimes  exhibited,  con- 
stituting what  has  been  called  talipes  equinus  hystericus;  and  in 
-  many  instances  these  symptoms  have  been  found  to  subside  under  the 
treatment  proper  for  hysteria.  In  cases  where  dissections  have  been 
made,  the  blood-vessels  and  nerves  were  found  to  be,  like  all  the 
other  structures,  reduced  in  size  ;  but,  from  what  is  stated  above,  it 
will  be  evident,  that  of  all  the  abnormal  conditions,  that  of  the 
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muscles  must  chiefly  engage  the  surgeon's  attention,  as  to  that  must 
be  referred  the  existence  of  the  deformity  •  and  to  the  removal, 
therefore,  of  that  condition,  the  remedial  measures  are  to  be  directed. 

Treatment. — An  improved  knowledge  of  the  exciting  causes  of 
talipes,  and  of  the  abnormal  conditions  of  the  parts,  has  led  to  the 
adoption  of  sounder  and  more  rational  principles  of  treatment  than 
formerly  prevailed.  In  all  cases  of  talipes  equinus,  whether  con- 
genital or  acquired,  whether  induced  by  spasmodic  contraction  of  the 
muscles  at  the  back  of  the  leg,  or  by  paralysis  of  some  of  those  in 
front,  if  structural  shortening  has  occurred  to  any  considerable  extent, 
the  proper  treatment  consists  in  the  division  of  the  tendons  of  the 
shortened  muscles,  and  the  restoration  of  the  foot  to  its  proper 
position,  by  means  of  mechanical  apparatus.  The  nature  of  the  opera- 
tion and  of  the  mechanical  apparatus  will  be  presently  explained.  In 
cases  for  which  it  is  suitable,  nothing  more  satisfactory  can  be  desired 
than  this  method  of  treatment.  By  it  I  treated,  with  complete  suc- 
cess, a  case  of  talipes  equinus  of  thirteen  years'  duration  ;  and  of  the 
many  successful  cases  recorded  by  Little  in  his  treatise  on  this  sub- 
ject, the  second  had  existed  for  fourteen  years,  the  fourth  for  twenty- 
nine,  and  the  fifth  for  thirty-five  years,  and  yet  the  results  were  per- 
fectly satisfactory.  When  the  structural  shortening  is  to  a  slight 
extent,  the  judicious  employment  of  mechanical  treatment,  without 
division  of  tendons,  will  often  prove  efficient.  In  each  of  the  two 
classes  of  cases,  in  that  which  requires  the  division  of  tendons,  and  in 
that  which  will  yield  to  the  judicious  application  of  mechanical  treat- 
ment alone,  the  origin  of  the  disease  should  be  minutely  inquired 
into  ;  and  if  the  disturbance  of  the  equilibrium  of  the  muscles  arise 
from  paralysis  of  one  or  more  muscles,  the  state  of  the  central  parts  of 
the  nervous  system  must  be  attended  to  ;  or,  if  by  the  reflex  and 
incident  functions  of  the  nervous  system,  it  has  originated  in  disorder 
of  the  digestive  apparatus,  or  in  derangement  of  other  organs,  treat- 
ment must  be  directed  to  the  removal  of  the  cause,  unless  it  has  been 
of  so  long  standing,  or  of  such  a  nature  as  to  preclude  all  hope  of  re- 
moval. In  many  cases,  where  there  is  no  structural  shortening, 
medical  treatment  directed  to  the  origin  of  the  disturbance,  whether 
in  the  nervous  system,  the  digestive  apparatus,  or  in  some  other 
organs,  will,  by  removing  the  origin  of  the  disturbance,  cure  the 
deformity.  In  such  cases  an  operation  is  not  advisable,  but  it  is 
prudent,  together  with  medical  treatment,  to  employ  friction,  manipu- 
lation, and  such  mechanical  appliances  as  will  be  most  likely  to  pre- 
vent structural  shortening  while  the  spasmodic  contraction  remains. 

The  operation  is  extremely  simple,  and  the  only  instrument  re- 
quired for  its  performance  is  the  tenotomy  knife.  It  is  very  impor- 
tant that  the  wound  of  the  integument  should  be  the  least  possible. 
In  talipes  equinus,  the  tendo  Achillis  is  usually  the  only  tendon  that 
requires  to  be  divided,  but  in  cases  of  long  standing  it  is  often  neces- 
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sary  to  divide  the  plantar  fascia,  the  section  of  which,  when  required, 
should  be  made,  and  the  longitudinal  arch  of  the  foot  restored,  prior 
to  the  division  of  the  tendo  Achillis.  The  division  of  the  tendo 
Achillis  may  be  effected  in  the  following  manner  : — While  the  knee 
is  extended  and  held  by  one  assistant,  and  the  heel  depressed  and  the 
toes  raised  as  much  as  the  structural  shortening  will  permit  by 
another,  for  the  purpose  of  rendering  the  tendon  prominent  and 
tense,  the  surgeon  introduces  the  flat  blade  of  the  knife  at  either  side 
of  the  tendon,  and  having  passed  it  under  the  tendon  until  the  point 
reaches  the  opposite  side,  turns  the  edge  backwards,  and  divides  the 
tendon  in  withdrawing  the  knife.  The  division  is  attended  with  a 
grating  noise,  and  its  accomplishment  is  evidenced  by  the  removal  of 
the  resistance  to  the  depression  of  the  heel,  and  by  the  hollow  that  is 
left  under  the  integument.  Not  more  than  a  drop  or  two  of  blood 
escapes,  and  the  external  wound  is  extremely  small,  being  not  more 
than  the  breadth  of  the  instrument,  which  is  carefully  withdrawn 
through  the  opening  by  which  it  was  introduced.  A  small  piece  of 
plaster  is  placed  over  the  opening,  and  the  foot  is  preserved  in  its 
former  position  by  means  of  a  pliant  splint,  until  the  wounds  be  per- 
fectly healed,  which  is  usually  not  more  than  two  or  three  clays.  As 
regards  the  operation,  there  is  merely  a  puncture  of  the  skin,  and  the 
division  of  the  tendon  is  subcutaneous,  so  that  neither  the  tendon  nor 

Fig.  166. 


Stromeyer's  apparatus  applied. 

its  sheath  being  exposed,  the  danger  of  inflammation  is  greatly  dimi- 

.  mshed ;  and  that  xt  may  be  yet  further  diminished,  ancf  the  risl  of 

suppuration  avoided,  no  means  should  be  taken  to  restore  the  foot  to 
its  proper  p    t      unfci]  ^  ^  be  ^  to 

he  doctnne  hud  down  by  Stromeyer,  and  followed  by  the  most  ex 
Penencod  orthopedic  surgeons,  as  to  the  period  at  which  ext  ns  on 
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should  be  commenced.  But  Bourier,  Whipple,  and  some  others, 
recommend  that  it  be  commenced  immediately  after  the  section  of 
the  tendons.  There  is  also  a  difference  of  opinion  as  to  the  manner 
in  which  extension  should  be  employed.    Stromeyer,  Little,  following 

his    example,    and  most 
Fi=-  167,  others,  bring  the  foot  gra- 

dually to  its  proper  position; 
whereas  others  endeavour 
to  effect  this  at  once.  The 
directions  of  Stromeyer, 
both  as  to  the  period  for 
commencing  extension  and 
the  method  of  employing  it, 
are  those  which  have  met 
with  general  approval.  The 
extension  having  been  com- 
menced, should  be  daily 
increased,  care  being  taken 
not  to  employ  it  injudi- 
ciously, or  to  apply  so  great 
a  pressure  as  to  cause  abra- 
sion or  irritation,  which 
might  render  continuance 
of  the  extension  injurious. 
The  extension  is  necessary 
for  stretching  the  ligaments, 
for  restoring  the  bones  to  their  noi'mal  position,  for  elongating  the 
muscles  on  the  back  of  the  leg,  and  for  allowing,  by  bringing  up  the 

toes,  the  contraction  of  the 
muscles  on  the  front  of  the 
leg,  by  which  the  foot  is 
maintained  in  its  proper 
position.  Together  with  ex- 
tension, bathing,  fomenta- 
tion, and  friction  should  be 
daily  employed,  and  will  be 
found  beneficial. 

Of  the  many  kinds  of  me- 
chanism contrived  for  the 
purpose  of  accomplishing 
extension  in  the  various 
forms  of  talipes,  Stromeyer's 
stretching  board,  and  Lit- 
tle's apparatus,  are  most 
generally  approved.  The 
former  is  the  more  suitable 

Litllo's  boot  applied.  Oppositeview. 


Little's  boot  applied.    One  view. 
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for  talipes  equinus,  and  for  some  cases  of  talipes  varus  ;  but  for 
others,  Little's  apparatus  will  be  found  more  useful,  as  fulfilling  more 
indications  than  the  stretching  board  of  Stromeyer.  These  pieces  of 
mechanism,  and  the  mode  of  their  operation,  may  be  understood  from 
the  accompanying  woodcuts.  The  apparatus  of  Little  is  a  modifica- 
tion, with  various  improvements,  of  one  originally  used  by  Scarpa. 
By  means  of  mechanism  the  foot  is  gradually  brought  into  its  proper 
position,  and  the  muscles  that  are  undivided,  the  ligaments,  and  the 
lymph  effused  between  the  ends  of  the  divided  tendons,  are  cautiously 
extended.  My  friend  and  former  pupil,  Dr.  Aveling,  now  practising 
in  Sheffield,  has  contrived  an  admirable  apparatus,  which  he  calls  a 
talivert,  and  this  I  have  used  for  several  years  both  in  public  and  in 
private  practice.  It  appears  to  me  exceedingly  well  adapted  for  the 
purposes  for  which  it  is  intended,  and  decidedly  superior  to  all  kinds 
of  apparatus  hitherto  employed  for  the  treatment  of  these  deformities. 
It  is  equally  useful  in  every  form  of  talipes,  and  for  some  years  I 
have  not  used  any  apparatus  except  pliant  splints  for  infants,  and 
Aveling's  talivert  in  all  cases  where  mechanism  is  required.  I  hope 
Dr.  Aveling  will  make  this  useful  addition  to  surgical  mechanism 
known  to  the  profession.  When  walking  is  resumed,  care  should  be 
taken  to  place  the  foot  properly  on  the  ground.  In  this  variety  of 
talipes,  walking,  after  the  proper  period,  tends  to  prevent  a  return  of 
the  deformity  and  to  perfect  the  cure  ;  and  it  may  be  ventured  upon 
earlier  than  in  some  varieties,  which  will  afterwards  be  described. 


TALIPES  VARUS. 


Symptoms. — While  talipes  equinus  is  the  most  simple,  talipes  varus 
is  by  far  the  most  common  congenital  variety  of  these  deformities. 
"It  is  that  deformity  in  which  the  foot,"  as  Little  remarks,  "under- 


Fig.  169. 


goes  a  threefold  alteration  of  its  posi 
tion  in  relation  to  the  leg  :  extension, 
adduction,  and  a  rotation  of  the  foot, 
somewhat  analogous  to  supination  of 
the  hand,  taking  place  to  a  greater  or 
less  extent,  according  to  the  severity 
of  the  disease.     The  heel  is  drawn 
upwards  (extension),  the  toe  is  turned 
inwards  (adduction),  and  the  patient 
treads  on  the  outer  edge  of  the  foot 
only,  the  inner  edge  being  raised  from 
the  ground  (rotation).    This  threefold 
alteration  from  the  natural  position  of 
the  foot  occasions   the   most  serious 
impediments  to  steady  or  comfortable 
walking ;  and  when  the  disease  reaches 
the  highest  gradations,  the  foot  assumes  a  frightfully  distorted  ap 

i  i 
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pearance."  In  many  instances  the  distortion  is  so  great  that  the  sole 
of  the  foot  is  vertical  instead  of  horizontal ;  and  the  patient,  unable 
to  apply  any  part  of  it  to  the  ground,  supports  the  weight  on  the 
outer  edge  of  the  foot.  The  patient,  when  standing,  keeps  the  legs 
removed  from  each  other,  to  balance  the  weight  of  the  body ;  the 
gait  is  unpleasing  and  unsteady,  and  walking  is  rendered  not  only 
unusually  fatiguing,  but  also  very  painful  by  the  strain  upon  the  foot 
and  the  swellings  which  form  upon  the  skin  on  those  parts  on  which  the 
patient  treads.  The  foot  is  pre  tern  aturally  small,  as  well  as  the  limb, 
from  the  want  of  proper  development,  and  it  deviates  from  the  natural 
condition  not  only  in  its  relation  to  the  limb,  but  also  in  its  shape  ; 
for  its  dorsum  presents  an  unusual  convexity,  and  the  sole  a  corre- 
sponding concavity ;  its  inner  edge  is  short  and  unusually  concave  ; 
its  outer  edge  is  convex,  and  in  many  cases  has  a  semicircular  outline, 
on  the  middle  part  of  which  only  the  patient  is  able  to  tread.  The 
patient  has  no  power  to  bend  the  foot  by  voluntary  effort ;  the  at- 
tempt to  do  so  merely  increases  the  adduction.  When  the  deformity 
is  slight,  the  foot  may  be  brought  into  a  natural  position,  but  as  soon 
as  the  force  is  removed,  it  returns  to  its  former  state.  When  the 
deformity  is  more  extensive,  the  surgeon  cannot,  by  taking  hold  of 
the  foot,  bring  it  into  a  proper  position,  and  in  the  worst  cases  he  can 
only  move  it  slightly  in  the  right  direction. 

For  making  more  clear  the  characters  and  state  of  parts,  four  grades 
of  this  distortion  are  described.  In  the  first,  by  no  means  the  most 
common,  there  is  simple  retraction  inwards  of  the  anterior  portion 
of  the  foot,  and  this  may  or  may  not  be  attended  with  diminution 
of  the  length  of  the  foot.  The  inversion  depends  on  retraction  of 
the  tibialis  anticus,  and  the  shortening  of  the  foot,  when  present,  on 
contraction  of  the  plantar  fascia.  Gu6rin  considers  this  slight  dis- 
tortion consisting  simply  of  drawing  inwards  of  the  anterior  portion 
of  the  foot  as  essentially  varus.  In  the  second  grade,  the  toes  are 
inverted,  the  inner  edge  of  the  foot  drawn  up,  and  the  heel  elevated. 
These  alterations  depend  on  retraction  of  the  gastrocnemii  and  tibial 
muscles.  In  the  third  grade,  the  heel  is  elevated,  the  foot  shortened, 
its  anterior  portion  drawn  inwards,  its  inner  edge  directed  upwards, 
and  its  outer  edge  downwards  j  the  sole  of  the  foot  is  not  only  short- 
ened, but  unnaturally  concave  and  irregular,  and  the  extreme  phalanx 
of  the  great  toe  is  extended.  The  extensor  proprius  pollicis  is  re- 
tracted, and  the  muscles  of  the  calf,  and  the  anterior  and  posterior 
tibial  muscles  are  so  to  a  greater  degree  than  in  the  second  grade  of 
this  deformity.  In  the  fourth  grade,  the  inner  edge  of  the  foot  is 
drawn  upwards,  and  sometimes  to  an  extent  to  be  almost  in  contact 
with  the  front  of  the  leg j  the  heel  is  drawn  up ;  and  the  outer  part  of 
the  dorsum  of  the  foot  is  directed  downwards  or  forwards,  and  is  the 
only  part,  along  with  the  upper  edge  of  the  outer  aspect  of  the  foot, 
that  can  be  applied  to  the  ground.    The  toes  are  approximated  to  the 
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heel,  and  the  tendo  Achillis  is  deflected  inwards.  In  addition  to  a 
greater  degree  of  the  state  of  the  muscles  than  in  the  third  grade, 
there  is  great  relaxation  of  the  extensors  and  abductors  of  the  foot, 
and  contraction  of  the  flexors  of  the  toes,  and  a  rigid  contraction 
of  the  muscles  in  the  sole  of  the  foot. 

These  symptoms  may  either  exist  at  birth  or  arise  afterwards  ;  in 
the  former  case,  they  constitute  talipes  varus  congenitus,  in  the  latter, 
talipes  varus  acquisitus. 

Abnormal  Conditions. — In  talipes  varus  there  are  the  same  abnor- 
mal conditions  of  the  bones  as  in  talipes  equinus.  This  might  have 
been  expected,  as  extreme  extension  is  common  to  both  deformities. 
It  is  unnecessaiy  again  to  enumerate  these  conditions  :  but  there  are 
also  other  changes  in  talipes  varus,  produced  by  the  adduction  and 
rotation.  The  changes,  as  in  talipes  equinus,  consist  principally  of 
alterations  in  the  relations  of  articulating  facets  to  each  other.  Ac- 
cording to  Scarpa  and  others,  the  astragalus  undergoes  less  alteration 
of  position  than  either  of  the  other  tarsal  bones.  Although  its  ar- 
ticulating facets  for  the  ankle  joints  are  displaced  by  being  pressed 
forward  and  outward,  the  portions  of  these  surfaces  towards  the  outer 
side  being  further  displaced  than  those  towards  the  inner,  still  some 
parts  of  its  surfaces  are  in  contact  with  some  parts  of  the  surfaces  for 
the  ankle  joint  furnished  by  the  bones  of  the  leg  ;  and  there  is  no 
condition  calculated  to  prevent  a  cure,  if  the  cause  of  the  deformity 
be  removed.  It  is,  however,  more  or  less  displaced  in  two  particulars 
— namely,  both  in  its  long  and  in  its  vertical  axis.  Its  posterior  ex- 
tremity is  drawn  upwards,  its  internal  surface  is  directed  forwards, 
and  its  outer  surface  backwards.  These  changes  are  caused  by  its 
firm  attachments  with  the  calcaneum.  The  calcaneum  is  drawn  up- 
wards, by  the  gastrocnemius,  so  as  to  occupy  in  the  higher  grades  almost 
a  vertical  position,  and  it  is  also  slightly  rotated ;  and  the  scaphoid, 
cuneiform,  and  cuboid  bones  not  only  present  the  same  peculiarities 
as  in  talipes  equinus  ;  but  they  are  also,  by  the  adduction  and  rota- 
tion of  the  foot,  twisted  inwards  and  rotated  on  their  own  axes,  so 
that  their  inner  edges  are  in  a  measure  directed  upwards,  and  their 
outer  edges  downwards.  The  os  scaphoides  has  been  found  so  much 
drawn  inwards,  as  to  have  its  inner  extremity  articulating  with  the 
anterior  part  of  the  malleolus  internus,  and  connected  with  it  by  a 
powerful  ligament.  The  os  cuboides,  instead  of  articulating  with 
the  whole  of  the  anterior  part  of  the  calcaneum,  is  more  or  less  sepa- 
rated from  it  above,  by  being  drawn  downwards  and  inwards  j  and 
,  sometimes,  when  the  deformity  has  been  very  great,  they  have  been 
found  in  contact  only  at  the  under  parts  of  their  articulating  facets— 
a  triangular  space,  the  base  of  which  is  upwards,  intervening  between 
them.  In  some  examples  of  severe  forms  of  the  fourth  degree  of 
congenital  varus,  the  tarsal  bones  have  been  found  malformed,  and 
with  these  malformations  some  abnormities  of  the  brain  or  spinal 
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cord  heave  usually  been  found  to  exist.  The  above  are  the  essential  pecu- 
liarities of  the  bones  in  talipes  varus.  Palletta,  Delpech,  Cruveilhier, 
and  others,  have  found  the  malleolus  internus  in  some  instances  deficient 
in  size  ;  and  in  one  case,  which  came  under  my  own  observation,  it 
was  remarkably  small  ;  but  this  condition  does  not  always  appear. 
The  ligaments  are  adapted  to  the  altered  relations  of  the  bones,  and 
the  stretching  of  those  which  are  preternaturally  short,  is  one  of  the 
causes  of  uneasiness  in  the  restoration  of  the  foot  to  its  proper  posi- 
tion, by  the  treatment  after  an  operation.  The  abnormal  conditions 
of  the  muscles  and  tendons  are  considerable  and  important,  since  it  is 
by  them  that  the  deformity  is  produced  and  maintained.  Some 
muscles  are  shorter,  others  longer  than  natural,  and  their  equilibrium 
is  disturbed.  This  disturbance  may  be  produced  in  either  of  the 
ways  mentioned  in  the  description  of  the  abnormal  changes  in  talipes 
equinus.  The  number  of  muscles  which  are  contracted  varies  in 
different  degrees  of  the  deformity.  The  muscles  chiefly  concerned  in 
producing  talipes  varus  are,  gastrocnemii,  tibialis  anticus  et  posticus, 
and  flexor  longus  digitorum.  The  gastrocnemii  raise  the  posterior 
extremity  of  the  calcaneum,  and  the  tibiales,  mainly  instrumental  in 
producing  varus,  invert  the  anterior  portion  of  the  foot,  and  draw  up 
its  inner  edge.  When  the  muscles  are  spasmodically  contracted,  their 
bellies  feel  firm  and  hard  to  the  touch,  like  muscles  affected  with 
spasm  ;  but  when  the  deformity  is  attended  with  structural  shorten- 
ing, the  muscular  tissue  is  in  a  state  of  atrophy,  both  its  length  and 
thickness  being  diminished ;  and  sometimes,  though  rarely,  it  is  con- 
verted into  a  fatty  substance,  constitutiug  what  is  termed  the  fatty 
degeneration.  There  is  often  shortening  of  the  plantar  fascia  to  such 
an  extent  as  to  require  the  division  of  its  inner  portion.  This  short- 
ening, however,  is  not,  as  Maisonnabe  believed,  a  cause  of  the  de- 
formity, although  it  often  presents  such  an  obstacle  to  the  restoration 
of  the  foot  to  its  proper  position  as  to  render  division  necessary. 
The  appearance  of  the  limb  slightly  resembles  its  appearance  in  a 
state  of  atrophy.  Its  temperature  is  often  observed  to  be  lower  than 
natural,  and  on  dissection  the  vessels  and  nerves,  like  the  other  struc- 
tures, have  been  found  unusually  small.  Of  all  the  abnormal  con- 
ditions, however,  that  of  the  muscles  and  tendons  especially  requires 
attention. 

Treatment. — In  determining  the  most  prudent  method  for  restoring 
the  foot  to  its  natural  position,  the  surgeon  will  be  guided  by  the 
same  considerations  as  in  a  case  of  talipes  equinus  ;  and,  as  the  prin- 
ciples of  treatment  were  fully  stated  under  that  head,  it  appears  un- 
necessary to  do  more  than  to  give  some  short  particulars  as  to  the 
treatment  of  those  cases  of  talipes  varus  in  which  there  is  so  much 
shortening  of  tendons,  that  their  division  is  requisite,  in  addition  to 
mechanical  treatment,  for  reduction  of  the  distortion. 
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In  the  simplest  form  of  varus,  the  tendo  of  the  tibialis  anticus 
alone  requires  to  be  divided  :  but  in  the  higher  degrees,  it  is  necessary 
to  divide  the  tendons  of  the  tibialis  posticus,  and  flexor  longus 
digitorum  and  tendo  Achillis,  together  with  the  plantar  fascia.  I  am 
-well  aware  that  some  have  recommended  a  different  procedure,  but 
my  firm  belief  is,  that  the  preferable  proceeding  is  to  divide  the 
tendons  in  the  following  order  :  first,  tibialis  posticus  and  flexor 
longus  digitorum ;  second,  tibialis  anticus ;  and  third,  after  an 
interval  of  about  three  weeks,  when  the  case  is  reduced  to  simple 
equinus,  divide  the  tendo  Achillis.  The  most  convenient  mode 
of  dividing  the  tendons  of  the  tibialis  posticus  and  flexor  longus 
digitorum,  and  that  which  is,  I  believe,  generally  adopted  by  the 
best  orthopedic  surgeons  of  this  country,  has  been  very  distinctly 
described  by  Brodhurst  in  the  following  sentences  : — "  The  patient 
should  lie  on  his  side,  the  inner  side  being  turned  uppermost,  or 
towards  the  operator.  The  operator,  standing  or  seated  behind  his 
patient,  will  endeavour  to  feel  the  edge  of  the  tendon,  or,  if  that  be 
impracticable,  the  edge  of  the  tibia.  In  fat  children,  it  may  even 
not  be  possible  to  define  the  edge  of  the  bone.  Under  these  circum- 
stances, the  knife  may  be  inserted  midway  between  the  anterior  and 
posterior  aspects  of  the  leg.  The  assistant,  being  placed  opposite  to 
the  operator,  steadies  the  foot  and  leg,  at  the  same  time  slightly 
bending  the  knee.  The  knife  is  then  to  be  inserted  at  the  j^oint 
indicated,  from  half  an  inch  to  an  inch  and  a  quarter,  according  to 
the  age  of  the  patient,  above  the  inner  malleolus,  and  to  be  caiTied 
perpendicular  to  the  surface,  on  the  fascia  of  the  leg,  which  is  to  be 
divided  close  to  the  edge  of  the  tibia.  The  opening  of  the  fascia  may 
be  increased  without  enlarging  that  in  the  skin  by  using  a  lever 
motion  of  the  knife.  The  sharp-pointed  knife  is  then  to  be  with- 
drawn, and  to  be  replaced  by  a  round  knife,  which  is  to  be  passed 
down  by  the  side  of  the  bone  in  the  opening  made  in  the  fascia,  to 
the  distance  of  nearly  half  an  inch.  If  the  knife  be  held  perpen- 
dicularly, and  allowed  to  drop  down  by  the  side  of  the  bone,  it  will 
be  felt,  with  a  slight  lateral  movement,  to  be  between  the  tendon  and 
the  bone.  The  knife  may  then  be  very  slightly  withdrawn,  and  its 
edge  turned  towards  the  tendon.  At  the  same  time,  the  assistant 
will  rotate  the  anterior  portion  of  the  foot  downwards;  and  the 
handle  of  the  knife  being  slightly  inclined,  the  tendons  will  be 
divided.  The  snap  and  yielding  at  the  moment  of  division,  will  be 
felt  and  heard  by  the  operator  and  his  assistant.  When,  however, 
the  tendons  have  been  previously  divided,  probably  no  audible  snap 
will  occur,  and  the  yielding  will  be  less  distinctly  felt.  Occasionally, 
when  the  tibialis  posticus  tendon  is  very  tense,  it  lies  on  the  edge  of 
the  tibia,  and  may  be  divided  in  that  position  by  the  sharp-pointed 
knife.    Some  operators  use  the  sharp-pointed  knife  alone,  for  divi- 


486 


TALIPES. 


si  cm  of  the  posterior  tibial  tendon  in  its  ordinary  position,  by-  the 
side  of  the  bone.  This  practice  is,  however,  attended  with  more 
danger  to  the  artery  than  the  mode  of  division  above  recommended." 

A  dossil  of  lint  is  held  upon  the  wound  by  an  assistant,  the  patient 
is  turned  to  his  back,  and  the  division  of  the  tendon  of  the  tibialis 
anticus  is  effected  by  the  operator  introducing  a  sharp-pointed 
tenotomy  knife  close  by  the  outer  edge  of  the  tendon  between  it  and 
the  artery,  carrying  it  a  little  under  the  tendon,  and  raising  the  edge 
upwards,  the  assistant  at  the  same  moment  rotating  the  anterior 
portion  of  the  foot  downwards  and  outwards.  Dossils  of  lint  are 
placed  over  the  wounds,  a  pliant  splint  is  applied  by  means  of  a 
bandage,  and  the  parts  kept  at  rest  for  three  or  four  days  in  the 
ordinary  position  before  the  operation,  until  the  wounds  are  united. 
In  three  or  four  days,  the  lint  and  bandage  should  be  removed  ;  and  if 
the  patient  be  an  infant,  or  if  the  case  be  congenital,  and  not  of  very 
long  standing,  all  the  apparatus  required  to  overcome  the  inversion 
will  be  a  pliant  splint  and  a  bandage.  The  splint  should  be  applied 
to  the  outer  side,  and  by  means  of  a  bandage  the  foot  is  brought 
sufficiently  outwards.  The  cure,  in  the  course  of  about  three  weeks, 
is  thus  reduced  to  that  of  simple  equinus,  when  the  ten  do  Achillis 
should  be  divided,  and  by  the  treatment  already  described  for  simple 
equinus,  the  whole  of  the  distortion  is  speedily  removed.  When  the 
resistance  to  be  overcome  is  considerable,  as  in  cases  of  long  standing, 


Fig.  170. 


Pig.  171. 


Appoara  ice  before  operation. 


Appearance  six  weeks  after. 


I  prefer  Aveling's  talivert  to  every  other  kind  of  mechanism  in 
varus  and  every  other  distortion.  The  accompanying  figures  repre- 
sent a  foot  before  and  after  operation,  in  which  the  whole  of  the 
above-mentioned  tendons  were  divided,  and  Aveling's  talivert  used  ; 
and  last  winter,  I  showed  a  little  girl   to  the  surgical  pupils  ot 
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Marischal  College,  whose  case  was  one  of  the  fourth  grade  of  talipes 
varus  who  walked  on  the  dorsum  of  the  foot,  but  who,  after  having 
had  the  tendons  of  the  posterior  and  anterior  tibial  muscles  and  the 
tendon  of  the  flexor  longus  digitorum  divided,  by  the  use  of  Avelmgs 
talivert,  had,  in  four  weeks,  the  varus  removed  ;  and  on  then  dividing 
the  tendo  Achillis,  and  using  the  same  apparatus,  the  equmus  was 
obviated,  and,  before  many  weeks,  the  traces  of  the  distortion  were 
removed,  and  she  walked  gracefully  with  the  sole  properly  directed 


to  the  ground. 


TALIPES  VALGUS. 


This  is  much  less  common  than  either  of  the  two  former  varieties 

of  these  deformities. 

Symptoms.— Here,  also,  the  foot  undergoes  a  threefold  alteration  of 

its  position  in  relation  to  the  leg,  but  the  alterations  are  the  very 

reverse  of  those  in  talipes 

varus.    The  foot  is  flexed, 

abducted,  and  rotated  out- 
wards.   Walking   is  very 

fatiguing,  and  in  the  worst 

cases,  the  patient  can  place 

no  part  of  the  sole  of  the 
foot  on  the  ground,  but 
treads  upon  the  inner  ankle ; 
the  knee  of  the  affected  side 
inclines  inwards,  and  the 
limb  presents  the  same  ap- 
pearance of  atrophy  as  in 
the  deformities  already  de- 
scribed. This  variety  also 
may  be  either  congenital,  or 
acquired. 

Varieties  and  Muscles  affected. — Three  grades  of  this  distortion  have 
been  observed.  In  the  first,  which  is  rare,  the  foot  is  everted  and 
rotated  outwards,  the  peronei  muscles  alone  being  retracted.  In  the 
second,  the  most  usual  form  of  congenital  valgus,  the  three  peronei, 
the  gastrocnemii,  and  extensor  longus  digitorum  are  retracted.  In 
the  tbird,  the  above-mentioned  muscles,  the  tibialis  anticus,  extensor 
proprius  pollicis,  and  abductor  minimi  digiti  are  retracted. 

Treatment. — In  the  slightest  grade,  division  of  the  peronei  tendons, 
and  afterwards  mechanical  extension,  soon  lead  to  the  desired  result. 
In  the  other  grades,  the  proper  proceeding  is  to  reduce  the  distortion 
first  to  simple  equinus,  and  then  institute  the  treatment  already  de- 
scribed for  the  cure  of  that  deformity. 
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TALIPES  CALCANEUS. 

This  appellation  was  given  by  Dr.  Little  to  a  deformity  which  he 
met  with  in  a  child  four  and  a  half  years  of  age,  in  whom  the  fore- 
part of  the  foot  was  elevated  to  the  greatest  possible  extent,  and  the 
heel  so  much  depressed  as  to  have  the  long  axis  of  the  calcaneum  in 
a  line  with  the  leg,  and  its  posterior  surface  only  touching  the  ground. 
The  tendons  on  the  front  of  the  leg  were  tense,  and  those  on  the  hack 

relaxed  ;  so  much  so,  indeed, 
that  the  tendo  Achillis  could 
scarcely  be  felt.  The  foot  was 
easily  brought  into  its  proper 
position,  which  proved  that 
there  was  no  structural  shorten- 
ing ;  and  the  treatment,  which 
was  successful,  consisted  in  the 
U3e  of  a  boot  for  maintaining 
the  foot  in  its  proper  position. 
Of  all  distortions,  this  is  the 
least  important,  the  easiest  of 
reduction,  and  that  in  which 
there  is  the  least  difficulty  in 
maintaining  the  foot  in  its  nor- 
mal position.  The  distortion  va- 
ries from  the  slightest  drawing 
tip  of  the  foot  to  that  grade  in 
Erom  Dr.  Little.  which  the  dorsum  of  the  foot 

and  the  front  of  the  leg  are  parallel  with  each  other.  The  muscles 
which  cause  the  distortion  are  the  four  muscles  whose  tendons  are 
placed  between  the  two  malleoli  in  front — namely,  the  tibialis  anti- 
cus,  extensorproprius  pollicis,  extensor  longus  deplorum,  and  peroneus 
tertius.  The  posterior  portions  of  the  lateral  ligaments  are  greatly 
elongated. 

Slighter  grades  of  this  deformity  do  not  require  tenotomy ;  the 
higher  are  treated  by  dividing  the  above-mentioned  tendons  and  me- 
chanical extension. 

Having  mentioned  the  symptoms,  abnormal  conditions,  and  treat- 
ment of  these  deformities,  it  may  be  satisfactory  to  state  very  shortly 
the  views  now  entertained  regarding  their  origin,  and  the  history  of 
treatment  now  so  generally  and  successfully  adopted.  The  opinion 
now  generally  entertained  is,  that  these  affections  are  caused  by  a 
disturbance  in  the  equilibrium  of  antagonizing  sets  of  muscles.  The 
writings  of  Duvcrnay,  Tong,  Boyer,  Eudolphi,  Shaw,  Delpech,  Stro- 
meyer,  Gu6rin,  Duval,  and  some  others,  have  been  the  means  of 
gradually  leading  to  the  adoption  of  this  view,  to  its  fuller  develop- 
ment, and  marc  lately  to  its  perfect  confirmation,  together  with  its 
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practical  application  in  the  treatment  of  these  affections.  Rudolphi 
appears  to  have  held  this  view  more  clearly  than  his  predecessors  ; 
he   contended  that   congenital   talipes   proceeds  from  disordered 
influence  of  nerves  on  muscles  during  the  period  of  fcetal  existence. 
Delpech  at  one  time  believed  that  talipes  originated  in  malformation 
of  the  tarsal  bones ;  but  even  then  he  considered  that  the  muscles 
contributed  to  increase  the  deformity ;  but  he  stated  in  his  treatise 
"  L'Orthoniorphie,"  published  in  1829,  that  he  had  -renounced  his 
opinion  as  to  the  origin  of  the  deformity,  and  that  he  believed  its  im- 
mediate cause  to  be  a  disturbance  of  the  natural  and  necessary  equi- 
librium of  the  muscles,  which  disturbance  may  have  resulted  from 
remote  influences,  as  effusion  upon  the  brain  or  spinal  cord,  or  from 
hydrocephalus,  or  from  irritation  excited  in  some  part  of  the  nervous 
system,  or  from  direct  injury  of  the  nerves  leading  to  muscles  :  as 
for  example,  in  a  case  in  which  the  external  popliteal  nerve  was  in- 
jured, and  the  injury  was  followed  by  paralysis  of  the  tibialis  anti- 
cus,  extensor  proprius  pollicis,  extensor  longus  digitorum,  and  peronei 
muscles,  and  by  contraction  of  their  antagonists,  and  consequent  dis- 
tortion of  the  foot ;  or  in  a  case  in  which  talipes  varus,  in  an  extreme 
degree,  followed  injury  of  the  nerves,  induced  by  necrosis  and  abscess 
of  the  femur.    Delpech,  however,  was  of  opinion  that  the  gastrocne- 
mii  are  the  only  muscles  involved  in  the  production  of  talipes  varus, 
and  that  the  adduction  of  the  foot  is  caused  by  pressure  in  walking. 
Stromeyer  believes  the  contraction  of  the  gastrocnemii  to  be  the 
essential  cause  of  talipes  equinus  and  talipea  varus,  and  the  deficiency 
of  the  internal  malleolus  the  cause  of  the  inclination  inwards  in 
talipes  varus.    He  supposes  that  if  the  contraction  of  the  gastrocne- 
mii occur  during  the  early  months  of  fatal  life,  talipes  varus  will  be 
the  result ;  whereas,  if  it  take  place  at  a  later  period,  after  the  malle- 
olus mternus  ls  in  a  measure  developed,  the  deformity  will  be  talipes 
equinus,  with  or  without  slight  inclination  of  the  foot;  in  short  he 
regards  contraction  of  the  gastrocnemii  as  the  essential  cause,  and  all 
varieties  as  secondary  phenomena  j  whereas  the  opinion  now  generally 
entertained  is  that  which  the  observations  of  Guerin,  Duval,  and 
Little  have  established,  namely,  that  the  deformity,  when  superadded 
to  re  racoon  of  the  heel,  is  to  be  referred  to  the  action  of  other 
muscles  affected  similarly  with  those  which  occasion  the  retraction 

v  ews  inThef       ^  ^  giV6n  SUCh  a  Clear  of  his 

views  m  the  following  sentences,  that  I  cannot  forbear  transcribing 


-feeILwehichdnr^ly  Tid6r  th03G  cong^al  contractions  of  the 
fee    which  depend  on  derangement  of  the  nervous  and  muscular 
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inflammation  and  the  effusion  of  blood,  or  sero-sanguineous  or  serous 
fluid,  in  some  part  of  the  brain  or  spinal  cord,  which  compresses  or 
otherwise  injures  the  delicate  texture  of  that  part  of  the  nervous  centre 
whence  the  affected  muscles  derive  their  nerves.  The  posterior  muscles 
of  the  leg  (those  of  the  calf  in  particular)  having  lost  their  natural 
antagonists,  become  firmly  and  permanently  contracted,  by  the  con- 
stant action  of  their  involuntary  contractile  power,  by  which  the  heel 
is  raised  from  the  ground,  Talipes  equinus.    At  an  early  period  of 
the  disease,  this  contraction  may  be  overcome  by  forcibly  bending  the 
foot  with  the  hand  :  but  this,  after  a  time,  becomes  impossible.  &The 
other  case,  that  of  a  Talipes  originating  from  spasm,  admits  of  a  dif- 
ferent explanation.    The  remote  cause  resides  either  in  the  central 
organs  of  the  nervous  system  (most  probably  in  the  spinal  marrow), 
or  it  is  a  disease  existing  in  some  other  organ  of  the  body,  affecting 
peripheral  parts  of  the  nervous  system  ;  for  instance,  in  some  one  of 
the  viscera  of  the  chest  or  abdomen,  more  probably  of  the  latter. 
From  this  an  injury  is  propagated  to  the  central  organ,  and  is  re- 
flected to  certain  muscles  of  the  leg,  which  become  spasmodically  con- 
tracted.   In  other  words,  there  may  be  either  some  deviation  from 
the  healthy  state  in  a  part  of  the  spinal  marrow,  where  the  roots  of 
the  motor  nerves  distributed  to  the  muscles  of  the  calf  are  implicated 
or  irritated,  causing  them  to  become  involuntarily  contracted;  or 
there  may  exist  elsewhere  some  disease,  such  as  irritation  of  the  mu- 
cous membrane  of  the  alimentary  canal  by  improper  or  undigested 
food,  or  worms,  through,  which  filaments  of  nerves  (named  by  Dr. 
Hall  incident)  are  excited.    These  communicate  in  the  spinal  cord 
with  other  filaments — the  reflex,  or  involuntary  motor  nerves,  whereby 
the  muscles  of  the  calf  are  excited  to  spasmodic  action.    In  this  ex- 
planation of  the  production  of  non-congenital  Talipes  I  have  confined 
myself  to  the  most  simple  and  intelligible  form  of  Talipes  equinus. 
The  Talipes  varus  differs  only  in  depending  on  paralysis  or  spasni  of 
a  larger  number  of  muscles.    "When  paralysis  is  the  cause,  the  pero- 
nei  muscles  have  lost  their  power,  as  well  as  the  anterior  tibial,  and 
long  extensor  muscles  of  the  toes.    If  spasmodic  contraction  be  the 
cause,  the  posterior  tibial  muscle,  long  flexor  muscle  of  the  great 
toe,  those  of  the  sole  of  the  foot,  and  sometimes  the  tibialis  anticus 
muscle,  are  partially  involved  in  the  production  of  the  deformity.  I 
have  here  defined  the  manner  in  which  I  consider  Talipes  to  arise 
after  birth.    Any  cause,  whether  paralysis  or  spasmodic,  by  which 
the  equilibrium,  between  different  sets  of  muscles  that  are  natu- 
rally antagonists,  is  disturbed,  produces  the  distortion  vulgarly  called 
club-foot.  Other  causes,  namely,  those  which  produce  a  shortening  of 
the  muscles  and  other  soft  parts  upon  one  side  of  the  leg  by  disturb- 
ing (although  in  a  different  manner)  the  antagonism  of  the  muscles, 
are  capable  of  producing  deformities  similar  to  those  belonging  to  the 
genus  Talipes. 

"  Having  thus  offered  my  opinion  of  the  causes  of  those  deformities 
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of  the  feet  which  take  place  after  birth,  and  stated  the  identity  of 
their  symptoms  and  morbid  anatomy,  with  those  of  the  club-foot 
with  which  children  are  bom,  the  probability  will,  I  think,  appear 
obvious  that  the  remote  causes  are  the  same ;  but  there  are  other 
phenomena  connected  with  the  history  of  these  affections,  which 
render  the  accuracy  of  these  opinions  almost  capable  of  demonstra- 
tion. Foetuses  which  have  suffered  some  evident  derangement  in  the 
development  of  the  nervous  system,  such  as  those  denominated 
hemicephalous  and  acephalous,  or  affected  with  spina  bifida,  and 
those  born  before  the  expiration  of  the  natural  period  of  utero-gesta- 
tion,  are  particularly  obnoxious  to  this  deformity  of  the  feet.  The 
occurrence  of  the  perfectly  analogous  deformity  of  the  hands,  which 
takes  place  prior  to  birth,  denominated  club -hand,  in  which  the 
flexors  and  pronators  (analogous  to  the  so-called  extensors  and 
adductors  of  the  foot,)  are  likewise  contracted,  corroborates  the 
opinion  that  congenital  club-foot  depends  on  spasmodic  muscular 
contraction.  In  the  instances  which  I  have  examined  of  con- 
genital deformity  of  the  hand  (club-hand),  both  in  museums  and 
in  the  living  sirbject,  the  feet  were  also  affected  with  Talipes,  proving 
the  operation  of  a  common  cause.  Other  circumstances  corroborative 
of  this  opinion  are,  the  co-existence  with  congenital  club-foot  of  con- 
genital squinting,  and  even  congenital  stammering  or  mis-enunciation, 
diseases  which  evidently  depend  either  on  increase  of  the  involuntary, 
or  the  decrease  of  the  voluntary  motor  powers  of  the  orbital  and 
laryngeal  muscles.  The  importance  of  these  facts  is  increased  by  the 
observation  I  have  made,  that  non-congenital  club-foot  is  likewise 
occasionally  accompanied  by  strabismus." 

The  instances  are  extremely  rare  in  which  congenital  Talipes  is 
caused  by  paralysis. 

From  the  time  of  Hippocrates  until  March,  1784,  the  treatment  of 
Talipes  consisted  in  the  employment  of  mechanical  pressure,  and  the 
varieties  were  merely  different  contrivances  and  appliances  for  faci- 
litating the  adoption  of  the  same  principles  of  treatment ;  but  in 
1784,  the  first  step  was  taken  towards  the  present  method,  a  physi- 
cian of  the  name  of  Thilenius  having  suggested  the  division  of  the 
tendons  affected  with  shortening ;  and  his  suggestion  was  carried 
into  practice  by  Lorenz,  a  surgeon  at  Frankfort,  in  the  case  of  a 
young  lady  affected  from  infancy  with  Talipes  varus.  The  heel 
descended  two  inches  after  the  operation,  and  the  lady  was  able  to 
walk  on  the  entire  sole.  It  was  the  tendo  Achillis  that  was  divided, 
and  the  operation  was  performed  under  the  direction  of  Thilenius. 
The  division,  however,  was  effected  by  a  large  wound.  The  sugges- 
tion of  Thilenius  was  also  carried  into  practice  at  a  subscqTeut 
period  by  Sartorius,  whose  method  of  operating,  however,  was  liable 
to  many  objections,  particularly  because  he  made  extensive  incisions 
of  the  superimposed  parts,  exposed  the  tendon  at  the  part  to  be 
divided,  and  after  section  of  the  tendon,  immediately  attempted  to 
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bring  the  foot  to  its  proper  position.  The  consequences  were  un- 
favourable, and  such  as  do  not  follow  the  operation  of  section  of  the 
tendons  as  it  is  practised  at  the  present  day.  Michiilis  suggested  a 
different  method  of  treatment,  which  consisted  in  a  partial  division  of 
the  shortened  tendon,  and  bringing  the  foot  to  its  proper  position 
immediately  after  the  operation.  He  recommended  section  of  the 
tendon  to  the  extent  of  one-third  of  its  thickness,  by  which  means  its 
strength  would  be  materially  diminished.  His  first  operation  he 
performed  in  November,  1809.  Both  Sartorius  and  Michalis  re- 
commended immediate  restoration  of  the  foot  to  its  proper  position, 
the  one  after  complete,  the  other  after  partial  division  of  the  tendon  ; 
but  neither  of  their  methods  of  treatment  met  with  general  adop- 
tion or  approval. 

Delpech  had  the  merit  of  conceiving  and  recommending  some  new 
and  important  principles  of  treatment.    Having  observed  that  after 
rupture  of  the  tendo  Achillis  and  some  other  injuries,  the  uniting 
medium  admits  of  considerable  elongation,  it  occurred  to  him  that 
the  same  elongation  could  be  obtained  after  section  of  the  tendo 
Achillis  for  the  cure  of  Talipes,  provided  mechanical  extension  be 
employed  before  the  uniting  medium  has  acquired  great  strength  and 
firmness.    He  recommended  that  the  section  of  the  tendon  should 
be  effected  without  division  of  the  common  integument  over  it :  and 
in  the  instance  in  which  he  performed  the  operation,  he  made  a 
wound  of  the  common  integument  an  inch  in  length  on  each  side  of 
the  tendoAchillis  by  passing  a  scalpel  between  it  and  the  deej)er-seated 
structures ;  and  then  by  a  convex-edged  bistoury,  he  divided  the  tendon 
from  before  backwards.    He  recommended  that,  after  the  operation, 
the  cut  portions  should  be  preserved  in  apposition,  by  maintaining 
the  foot  in  the  distorted  position  by  mechanism,  until  reunion  of  the 
divided  tendon  be  effected — that  careful  and  gradual  extension  of  the 
uniting  medium  should  then  be  made,  until  the  tendon  be  of  sufficient 
length  ;  and  this  having  been  obtained,  that  the  limb  be  kept  in  a 
proper  position  by  means  of  apparatus  until  the  new  substance  has 
acquired  sufficient  strength.    Delpech  performed  his  operation  in 
May,  1816,  and  although  a  cure  was  effected  after  a  long  period,  and 
the  patient  ultimately  recovered,  yet  there  were  so  many  discouraging 
circumstauces,  that  he  never  repeated  his  operation.    Although  the 
mode  of  dividing  the  tendon  recommended  by  Delpech  is  exceedingly 
objectionable,  he  certainly  has  the  merit  of  having  suggested  some 
important  principles  in  the  after  treatment.    To  Strom eyer,  who 
performed  his  first  operation  in  February,  1831,  the  praise  belongs  of 
having  perceived  what  was  objectionable,  aud  appreciated  what 
was  valuable,  in  the  views  of  those  who  preceded   him,  aud  of 
proposing  the  safe  and  successful   operation,   with  the  mode  of 
after  treatment,  which  is  now  so  generally  approved  of,  aud  so  suc- 
cessfully adopted. 


4UM 

CHAPTER  XV. 
DISEASES  OF  THE  ARTERIES. 

ARTERITIS. 

Arteritis  may  be  in  activity,  acnite  or  chronic ;  and  in  extent, 
general,  invading  a  large  portion  of  the  arterial  system,  or  partial, 
confined  to  the  trunks  and  branches  of  a  particular  part. 

Symirtoms  and  Morbid  Appearances. — The  symptoms  vary  accord- 
ing to  the  intensity  of  the  attack,  the  stage  of  the  disease,  and  the 
changes  occasioned  by  the  inflammation  in  the  affected  vessels. 
"While  the  disease  is  still  slight,  and  no  such  changes  have  occurred 
in  the  coats  or  contents  of  the  vessels  as  to  obstruct  their  canals,  the 
principal  symptom  is  pain  along  the  track  of  the  vessels,  which  pain 
is  increased  by  pressure,  motion,  or  extension  of  the  affected  part. 
On  laying  the  finger  over  the  course  of  the  vessel,  the  pulsation  is 
felt  to  be  weak,  and  to  convey  a  tremulous  sensation.  When  the 
Arteritis  is  more  severe,  and  gives  rise  to  changes  which  will  pre- 
sently be  described,  the  pain  and  tenderness  are  much  increased,  an 
incompressible  hardness  is  felt  in  the  situation  of  the  principal 
arterial  trunks  affected,  and  the  pulsation,  at  first  presenting  the 
peculiarity  above  mentioned,  by  and  by  ceases  entirely.  Together 
with  these  symptoms  in  the  tracks  of  the  main  trunks,  there  will  also 
be  pain  in  the  limb,  accompanied  with  a  purplish  red  appearance,  and 
cedematous  swelling ;  and  if  the  collateral  branches  be  affected,  the 
part  will  exhibit  the  usual  symptoms  of  gangrene.  If  the  arteritis  be 
but  to  a  slight  extent,  there  may  be  little  or  no  constitutional  dis- 
turbance ;  but  when  it  is  intense,  so  as  materially  to  impede  the 
functions  of  the  trunks  and  collateral  vessels,  there  will,  in  addition 
to  the  local  symptoms,  be  those  of  irritative  fever.  Some  yeai's  ago 
I  met  with  a  striking  example  of  acute  idiopathic  Arteritis  in  a 
female,  about  thirty  years  of  age.  I  was  called  to  see  her  in  con- 
sequence of  severe  pain  in  the  fore-arm  and  lower  part  of  the  arm, 
which  commenced  very  suddenly  some  hours  before  I  saw  her.  At 
first  the  pain  was  chiefly  along  the  course  of  the  radial  and  ulnar 
arteries,  the  pulsation  of  which  vessels  was  feeble,  and  that  of  the 
humeral  artery  was  labouring.  The  pain  soon  became  diffused  over 
the  under  part  of  the  arm,  the  fore-arm,  and  hand,  and  was  of  a 
bursting  character,  with  codematous  swelling,  and  a  purplish  disco- 
loration of  all  parts  below  the  commencement  of  the  lower  fifth  of  the 
arm.    In  the  course  of  eight  hours  from  the  beginning  of  the  attack, 
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the  pulsation  of  the  radial  and  ulnar  arteries,  and  of  the  humeral 
artery  in  the  two  lower  thirds  of  the  arm  entirely  ceased,  and  the 
parts  exhibited  the  ordinary  appearance  of  what  is  now  usually  de- 
nominated spontaneous  gangrene.     The  line  of  demarcation  soon 
presented  itself  at  the  commencement  of  the  lower  fifth  of  the  arm 
After  some  days,  it  was  deemed  advisable  by  an  experienced  surgeon 
and  myself,  to  perform  amputation  about  the  middle  of  the  arm. 
This  was  done,  and  the  patient  recovered,  and  continued  perfectly 
well  for  two  years,  when  she  left  Aberdeen  with  the  intention  of 
residing  with  her  relations  in  a  distant  part  of  the  country.  The 
day  after  her  journey  she  was  seized  with  symptoms  in  both  her 
lower  extremities,  similar  to  those  which  she  had  previously  had  in 
her  arm,  and  in  the  course  of  twenty-four  hours  nearly  the  whole  of 
both  lower  extremities  presented  the  characters  of  gangrene,  and  the 
patient  died  some  hours  afterwards.    This  case  furnishes  a  striking 
example  of  the  serious  consequences  which  sometimes  result  from 
Arteritis  ;  and  in  the  latter  part  of  its  history,  a  remarkable  instance 
of  the  truth  of  the  observation  made  by  M.  Bizot,  as  to  the  symmet- 
rical occurrence  of  arterial  disease.    In  the  case  already  referred  to, 
I  found,  on  a  careful  dissection  of  the  arteries,  that  their  coats  pre- 
sented a  red  inflamed  appearance,  as  though  some  irritating  fluid 
had  been  injected  into  them  ;  they  seemed  to  be  softer  and  thicker 
than  natural ;   the  canals,  which  seemed  large,  were  filled  with 
coagulated  blood,  and  at  many  points  there  was  a  slight  lamella  of 
lymph  on  the  internal  membrane.    ~No  adhesions  were  perceptible 
between  the  coagulum  and  lymph ;  but  in  some  examples  of  this 
form  of  Arteritis  adhesions  have  been  observed.    That  the  coagulum 
was  formed  at  an  early  period  is  certain,  from  the  cessation  of  the 
pulsation.    Such  were  the  symptoms  and  morbid  appearances  in  a 
well-marked  example  of  what  may  be  termed  acute  idiopathic  fibri- 
nous arteritis.    Dupuytren  was  the  first  who  ascribed  the  so-called 
spontaneous  gangrene  to  Arteritis.    The  same  view  was  supported  by 
Cruveilhier,  who  from  observations  on  the  human  body,  and  from 
numei'ous  experiments  in  which  he  excited  Arteritis  in  the  lower 
animals,  by  injecting  irritating  fluids  into  the  arteries  of  their  ex- 
tremities, came  to  the  conclusion  that  the  essential  character  of  in- 
flammation of  an  artery  is  coagulation  of  the  blood  within  it,  and 
that  gangrene  is  the  result  of  occlusion,  not  only  of  the  trunks,  but 
also  of  the  collatei-al  branches.    The  distinguishing  peculiarities  of 
gangrene  caused  by  arteritis  are  mentioned  in  the  description  of  the 
various  forms  of  gangrene  in  the  first  chapter  of  this  work. 

Treatment. — This  form  of  arteritis  should  be  treated  on  the  same 
general  principles  as  inflammation  of  other  parts.  Perfect  tranquillity 
of  body  and  mind  should  be  strictly  enjoined,  as  any  exertion  or 
emotion,  which  would  accelerate  the  circulation,  would,  by  increasing 
the  distension  of  the  vessels,  aggravate  the  disease.     The  prompt 
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but  judicious  exhibition  of  mercury,  unless  an  irritable,  shattered,  or 
scrofulous  constitution  should  forbid  its  employment,  is  calculated  to 
be  highly  beneficial  by  checking  inflammation  and  diminishing  fibrin- 
ous effusion.  In  the  way  of  local  remedies  at  an  early  stage,  perfect 
rest  of  the  affected  part,  depletion  by  leeches,  attention  to  attitude, 
and  the  use  of  warm  and  emollient  applications  are  very  important. 

ACUTE  SUPPURATIVE  ARTERITIS. 

In  individuals  of  shattered,  or  weak,  or  cachectic  constitutions,  a 
,  very  dangerous  form  of  acute  arteritis  sometimes,  though  very  rarely, 
takes  place,  and  gives  rise  to  phenomena,  which  in  many  respects 
resemble  those  consequent  on  diffuse  suppurative  phlebitis.  It  is 
much  more  rare  than  the  latter  affection,  in  consequence  of  the  struc- 
tures wliic.h  enter  into  the  formation  of  an  artery  being  less  sus- 
ceptible of  inflammation  in  any  of  its  forms  than  those  which  form 
the  coats  of  veins.  The  inflammation  has  a  tendency  to  spread  from 
the  part  first  affected.  It  is  extremely  acute,  and  is  believed  to  cause 
the  formation  of  purulent  matter  at  an  early  period.  This  by  being 
mixed  with  the  blood  in  its  circulation,  is  thought  to  give  rise  to  the 
peculiarity  of  the  constitutional  symptoms,  which  often  prove  speedily 
fatal  before  gangrene  has  taken  place.  Violent  irritative  fever  attends 
the  very  commencement  of  this  disease  ;  and  it  very  speedily  assumes 
the  worst  form  of  atonic  or  typhoid  fever.  Some  of  the  most  remark- 
able features  attending  its  progress  are,  extreme  prostration  of  the 
vital  powers  ;  a  weak,  quick,  and  small  pulse  ;  a  pallid  and  shrunk 
countenance,  expressive  of  suffering ;  a  dull,  lurid,  dirty-looking  hue 
of  the  surface  of  the  body ;  a  morbid  state  of  all  the  secretions ; 
flaccidity  of  the  soft  solids  ;  a  dry  and  encrusted  tongue  ;  low  delirium ; 
and  other  symptoms  indicative  of  extreme  depression  of  the  vital 
powers.  As  there  is  no  fibrinous  effusion,  and  in  the  extremely  de- 
pressed state  of  the  vital  powers,  little  or  no  tendency  to  coagulation 
of  the  blood,  there  is  direct  purulent  admixture  with  the  blood,  in 
consequence  of  the  circulation  through  the  inflamed  part  not  being 
interrupted.  The  principal  peculiarities  of  this  form  of  arteritis  are, 
its  tendency  to  become  diffuse,  to  go  on  to  suppuration,  and  if  the 
patient  survive  any  length  of  time,  to  terminate  in  gangrene  as  ita 
most  usual  local  result,  and  the  very  early  change  of  the  acute  irri- 
tative fever  to  one  of  the  typhoid  type.  The  lesions  occasioned  by 
acute  suppurative  arteritis  consist  chiefly  of  a  dark  red,  or  purple- 
coloured  injection  of  the  walls  of  the  vessel,  seen  on  examining  its 
interior,  softening  of  its  more  internal  textures,  and  sanious  infiltra- 
tion into  them  in  various  situations. 

Treatment.— However  needful  it  may  be  at  first  to  use  means 
which  produce  a  relaxing  effect  upon  the  capillary  vessels,  promote 
secretion,  soothe  nervous  irritation,  equalize  the  circulation,  and 
facilitate  the  excretory  actions,  still  when  the  accompanying  fever 
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assumes  the  typhoid  type,  those  adapted  to  the  state  of  depression  and 
exhaustion,  and  calculated  to  support  the  vital  powers,  should  be 
acttvely  administered,  however  little  hope  there  may  be  of  averting 
an  unfavourable  result. 


LIMITED  ARTERITIS  AND  RESULTS  OP  LIGATURE. 

This  form  of  arteritis  almost  always  arises  from  causes  which  are 
external  and  local  in  their  operation,  as  a  wound,  or  the  application  of 
a  ligature ;  and  it  assumes  the  sthenic  character  and  usually  gives 
rise  to  changes  which  result  from  that  form  of  inflammation.  The 
local  results  are  various,  being  regulated  to  a  considerable  extent  by 
the  manner  in  which  the  injury  is  inflicted,  and  the  amount  of  inflam- 
matory action  induced.  On  this  subject,  Miller  says,  "  The  minor 
grades  will  give  exudation  of  a  plastic  kind,  such  as  we  desiderate 
after  deligation  ;  the  coats  become  turgid  and  coherent ;  and  the 
canal  is  completely  obliterated  at  the  part  affected.  A  higher  grade 
of  action,  reaching  the  truly  inflammatory,  gives  suppuration,  usually 
conjoined  with  ulceration ;  a  result  which  we  do  not  desiderate,  but, 
on  the  contrary,  take  every  means  to  avoid,  in  operations  on  the 
larger  vessels ;  hemorrhage  being  almost  certain  to  follow.  A  still 
higher  action,  more  especially  if  combined  with  circumstances  tending 
to  impair  vital  power  of  tbe  tissue,  causes  gangrene  of  the  vessel,  a 
still  more  disastrous  event ;  exemplified  by  the  deligation  of  an  artery 
whose  coats  have  been  too  rudely  manipulated,  and  too  extensively 
separated  from  their  cellular  connexions." 

Much  insight  into  the  nature  and  results  of  adhesive  inflammation, 
by  which  arteries  are  obliterated,  has  been  obtained  by  observing  the 
results  of  that  process  on  the  coats  and  contents  of  an  artery  at  dif- 
ferent periods  after  the  application  of  a  ligature.  Two  most  attentive 
observers  of  that  process  were  Jones,  who  investigated  it  through  its 
different  stages,  and  Stilling,  who  mentions  seventy  experiments  on 
animals, — experiments  which  were  judiciously  conceived  and  carefully 
performed,  and  by  their  results,  as  well  as  by  those  of  Jones's  investi- 
gations, many  important  facts  have  been  ascertained.  According  to 
Stilling,  of  whose  researches  those  of  others,  so  far  as  they  go,  are 
confirmative,  some  of  the  most  important  changes  after  the  deligation 
of  an  artery  are  the  following.  On  tying  an  artery  tightly  with  a 
small  ligature,  its  two  inner  coats  are  cut  through,  and  the  canal  of 
the  artery  is  closed  by  the  apposition  of  the  opposite  sides  of  tbe 
outer  coat,  and  immediately  after  deligation,  stagnation  ensues  to  the 
next  collateral  branches,  Avith  accumulation  of  blood-globules  near  the 
ligature,  followed  by  coagulation  of  fibrin  from  tbe  fluid  constituents 
of  the  blood.  The  coagulum  is,  during  the  first  eighteen  hours,  of  the 
form  of  a  cone,  with  its  apex  towards  the  heart,  attached  only  by  its 
base  to  tbe  part  where  the  ligature  is  applied  ;  of  very  slight  cohesion, 
and  not  of  uniform  colour  throughout,  being  red  towards  its  base,  and 
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of  a  yellowish  colour  like  that  of  inflammatory  crust  towards  its  apex. 
It  next  undergoes  a  change  of  form,  of  firmness,  and  of  colour ;  its 
form  becomes  more  spindle-shaped,  the  end  nearest  to  the  ligature 
tapering  less  than  the  other ;  its  firmness  increases  partly  in  conse- 
quence of  stronger  coagulation,  and  partly  from  effusion  from  the 
parietes  of  the  artery  ;  and  its  colour  becomes  an  almost  uniform  pink 
or  red.    It  by  and  by  becomes  attached  to  the  parietes  of  the  artery, 
the  attachment  being  produced  by  exudation  from  the  vessel,  and  the 
adhesions  present  a  filamentous  appearance  when  the  plug  is  detached 
from  the  interior  of  the  artery.    Stilling  and  Hassie  both  state  that 
when  there  has  beenmuch  exudation.theplug  exhibits  externally  several 
concentric  layers.   Exudation  of  lymph  takes  place  into  the  cellular  tis- 
sue surrounding  the  artery  ;  its  different  coats  can  no  longer  be  distin- 
guished, and  sooner  or  later,  by  means  of  the  thin  exudation  of  lymph 
exterior  to  the  portion  of  coagulum  formed  by  the  coagulation  of  the 
blood,  the  walls  of  the  artery  and  the  surrounding  cellular  tissue 
become  condensed  into  one  mass,  in  which  the  original  parts  can  no 
longer  be  distinguished.     Plastic  exudation  takes  place  from  the  ex- 
tremities of  the  middle  and  inner  coat  divided  at  the  line  of  deliga- 
tion,  and  the  dead  portion  of  outer  coat,  embraced  by  the  noose 
of  the  ligature,  becomes  detached  from  the  living  texture,  and  conies 
away  with  and  allows  of  the  removal  of  the  ligature.    The  con- 
densed mass  formed  of  the  exudation  from  the  coats  of  the  artery  on 
the  exterior  of  the  coagulum,  the  walls  of  the  artery,  and  the  infil- 
trated cellular  tissue,  are  proved  by  injection  to  be  highly  vascular  ; 
and  that  the  vessels  extend  into  the  coagulum,  is  demonstrated  by  the 
vivid  colour  communicated  to  the  latter  in  successful  injections, — the 
appearance  being  such  as,  in  the  opinion  of  Stilling,  to  leave  no  doubt 
whatever  of  its  being  produced  by  vessels,  and  not  by  extravasation. 
The  coagulum  at  this  stage  is  traversed  with  innumerable  canals, 
which  give  it  a  porous  appearance,  and  ultimately  it  is  entirely  re- 
moved, so  that  the  sides  of  the  artery  finally  cohere.    The  cohesion  is 
not  only  where  the  coagulum  at  one  time  existed,  but  it  extends  also 
a  little  nearer  to  the  heart.    The  artery  is  thus  ultimately  obliterated. 
Some  observers,  in  describing  the  different  exudations,  name  the  exu- 
dation into  the  surrounding  cellular  tissue  and  around  the  artery,  the 
external  coagulum  ;  that  from  the  extremities  of  the  divided  coats, 
the  middle  coagulum  ;  and  that  within,  the  internal  coagulum.  Still 
more  recently,  Spence  has  performed  a  series  of  experiments,  and  has 
shown  clearly  the  essential  importance  of  the  external  exudation,  and 
«  that  the  internal  clot,  so  far  from  being,  as  was  supposed  by  Manec 
.and  others,  essential  to  the  separation  of  the  ligature  without  he- 
morrhage, is  not  unfrequently  wanting,  when  the  vessel  has  been  suc- 
cessfully tled  j  the  closure  being  entirely  effected  in  those  cases  by 
the  plastic  exudation  between  the  cut  edges  of  the  internal  coats,  and 
by  the  bulky  fibrinous  mass  which  forms  within  and  around  the 
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sheath.  It  is  this  external  exudation  which,  becoming  vascularized, 
forms  the  medium  whence  blood  is  supplied  from  all  the  surrounding 
parts  to  the  important  new  formations  within  the  external  coat  of  the 
occluded  vessel ;  and  which,  by  its  equable  pressure  upon  the  divided 
ends  of  the  internal  coats,  prevents  the  tender  adhesions  within  the 
sheath  from  being  broken  up,  even  when  there  is  no  coagulation. 
And  hence  arises  an  important  practical  caution  ;  that  it  is  not  only 
advisable,  in  ligaturing  an  artery,  to  avoid  unnecessary  separation  of 
the  vessel  from  its  sheath,  but  also  that  every  undue  interference  with 
the  soft  parts  around  is  also  greatly  to  be  deprecated.  After  a  long 
time,  vessels  begin  to  pass  even  into  the  clot,  when  this  is  present ; 
these  vessels  being  always  in  connexion  with  those  of  the  sheath  and 
external  lymph."  These  provisional  structures  having  accomplished 
the  purposes  for  which  they  were  intended,  are  eventually  removed. 
The  surrounding  textures  assume  their  normal  condition,  all  traces  of 
swelling  from  deposition  of  lymph  are  removed,  and  the  vessels  be- 
come contracted  to  a  mere  thread  from  the  first  collateral  branch 
above  to  that  below  the  point  of  deligation. 

CARTILAGINOUS  DEGENERATION. 

Cartilaginous  patches  occur  most  frequently  before  or  about  the 
middle  period  of  life,  and  chiefly  in  the  smaller  arteries  at  a  consider- 
able distance  from  the  heart ;  occasionally  they  are  found  in  the 
larger  arteries,  and  in  such  instances  they  occur  at  the  points  where 
branches  originate.  These  deposits  present  considerable  varieties  as 
to  transparency,  consistence,  and  connexion  with  the  inner  mem- 
brane ;  sometimes  they  are  transparent,  of  a  semi-fluid  consistence, 
and  separable,  so  that  they  can  be  peeled  off,  leaving  the  internal 
membi-ane  entire ;  sometimes  they  are  less  transparent,  of  the  con- 
sistence of  boiled  whito  of  egg,  and  can  scarcely  be  peeled  off  without 
removing  that  coat;  in  other  instances,  they  are  opaque,  of  the  ap- 
pearance of  cartilage,  with  the  lining-membrane  no  longer  discernible, 
and  on  the  removal  of  the  deposit,  the  middle  coat  is  brought  into 
view.  These  varieties  are  regarded  as  the  different  degrees  of  the 
same  affection,  which  commences  with  albuminous  effusion,  the 
effusion  gradually  becoming  more  opaque  and  firmer  in  consistency, 
and  more  completely  involving  the  internal  arterial  membrane.  The 
only  change  these  patches  seem  to  undergo  after  assuming  a  cartila- 
ginous  consistency,  is  increase  of  thickness.  The  internal  membrane, 
probably  from  having  lost  its  elasticity,  sometimes  cracks  around  these 
bodies,  which  consequently  hang  into  the  artery,  and  in  such  circum- 
stances, fibrinous  coagula  are  apt  to  be  deposited  round  their  margins. 
Hassie  states  that  he  has  twice  found  this  condition  in  the  abdominal 
aorta.  I  have,  in  my  own  collection,  a  beautiful  preparation  of  the 
aorta,  which  strikingly  exhibits  this  lesion.  The  opinions  which  at 
one  time  prevailed,  that  these  cartilaginous  patches  originate  between 
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the  internal  and  middle  membranes,  and  that  they  are  occasionally 
converted  into  osseous  substances — that,  in  short,  they  form  a  pre- 
paratory stage  to  ossification,  are  now  believed  to  be  erroneous. 
These  opinions,  no  doubt,  arose  from  the  occasional  occurrence  of  car- 
tilaginous degeneration  of  the  internal  membrane,  co-existing  with 
osseous  formations  between  the  inner  and  middle  coats  ;  but  the 
latter  differ  remarkably  from  the  former  in  their  origin,  mode  of  de- 
velopment, and  the  consequences  to  which  they  give  rise,  as  will  after- 
wards be  stated.    As  to  the  nature  of  the  morbid  process,  by  which 
cartilaginous  degeneration  of  the  internal  membrane  is  produced, 
pathologists  are  not  agreed.    Hassie  thinks  they  are  deposited  imme- 
diately from  the  blood  circulating  through  the  vessel.    Bizot,  who 
examined  the  arterial  system  in  one  hundred  and  fifty-two  subjects, 
and  minutely  investigated  its  morbid  conditions,  gives  a  clear  descrip- 
tion of  the  anatomical  characters  of  this  comparatively  rare  degene- 
ration of  the  internal  coat,  and  regards  it  as  a  product  of  inflamma- 
tion of  that  coat.    It  may  be  said  to  have  been  proved  by  Bizot,  who 
traced  the  transformation  step  by  step,  that  the  patches  originate  in, 
the  albuminous  exudation  of  arteritis,  which  exudation  is  at  first  of  a 
viscid  gelatinous  consistence,  but  gradually  becomes  firmer,  and  even- 
tually supplants  the  inner  membrane,  on  the  free  surface  of  which  it 
was  originally  effused. 

FATTY  DEGENERATION. 

The  fatty  degeneration  was  long  overlooked,  and  seems  to  have 
been  first  noticed  by  Monro  and  Haller  ;  but  since  they  drew  atten- 
tion to  it,  it  has  been  investigated  with  great  success,  and  its  ana- 
tomical characters  and  progress  distinctly  pointed  out.  Fatty  degenera- 
tion commences  by  minute  granules,  of  a  pale-yellowish  colour,  situated 
between  the  internal  and  middle  coats.  While  the  disease  is  in  this 
rudimentary  state,  the  lining  membrane  is  scarcely  elevated  at  all ;  it 
is  transparent,  so  that  the  spots  are  seen  through  it ;  it  is  unchanged 
in  consistence ;  and  if  it  be  peeled  off,  the  granules  being  adherent 
to  its  surface,  come  along  with  it.  These  granules  coalesce  into  "roups 
or  masses  in  the  next  grade  of  the  degeneration,  and  the  inner  mem- 
brane, though  unchanged  as  to  transparency  or  texture,  is  scarcely  so 
flat  as  during  the  early  stage  j  and  if  it  be  peeled  off,  part  of  the 
deposit  cornea  away  with  it,  and  part  clings  to  the  middle  coat,  from 
which  it  appears  obvious,  that  the  unnatural  deposit  is  developed  be- 
tween then,.  The  middle  coat,  at  the  seat  of  the  deposit,  is  of  a  li«*t 
yellow  colour,  and  of  a  more  friable  texture  than  natural,  but  neither 
in  it,  nor  in  the  surrounding  textures,  are  traces  of  inflammatory 
action  discoverable.    The  deposit  has  the  consistence  of  suet-feels 
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own  by  the  finger,  gives  the  sensation  of  minute  granules  scattered 
through  a  fatty  substance.    Not  only  has  it  a  fatty  appearand but 
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the  researches  of  Gulliver  show,  that  its  chemical  composition  also 
differs  but  little  from  that  of  ordinary  fat.  Bizot  detected  shining 
particles  in  this  deposit ;  Cruveilhier,  small  masses  resembling  crystals 
of  cholesterine ;  Gluge,  on  examining  these  masses  with  the  micro- 
scope, found  them  to  consist  of  fat  globules ;  and  Sivaine,  who  also 
repeatedly  examined  them  with  the  microscope,  states  that  he  "  found 
them,  on  several  occasions,  to  consist  of  fat  globules  merely ;  gene- 
rally, however,  they  were  made  up  of  an  amorphous  granular  mass, 
mingled  partly  with  fat  drops,  partly  with  numerous  crystals  of  cho- 
lesterine. The  shining  particles  are  often  very  numerous,  some 
having  a  golden,  and  some  a  silvery  hue." 

This  form  of  the  degeneration  is  now  well  known  to  consist  of  a 
quantity  of  fat  globules,  plates  of  cholesterine,  and  amorphous  masses  ; 
the  latter  consist  of  earthy  salts,  as  carbonate  and  phosphate  of  lime ; 
hence  the  effervescence  when  an  acid  is  added  to  them.  A  variety 
of  the  fatty  deposit  has  been  described  by  Scarpa,  Stentzel,  and  many 
others,  in  which  the  secretion  is  of  a  yellowish  colour,  and  of  a  cheesy 
or  wax-like  consistency.  It  commences  most  frequently  in  the  bifur- 
cations of  arteries,  and  originates  between  the  middle  and  inner  coats  ; 
but  it  differs  from  the  deposit  already  described,  in  being  of  firmer 
consistence,  and  in  rarely  containing  gritty  calcareous  deposition. 
To  this  variety  some  restrict  the  term  steatomatous,  and  give  to  that 
already  described  the  name  of  atheromatous  degeneration. 

The  fatty  degeneration,  after  attaining  the  gi-ade  last  described,  may 
undei'go  one  or  other  of  various  transformations.  The  two  principal 
are,  softening  and  osseous  transformation.  For  the  sake  of  clearer 
description,  the  various  changes  in  softening  have  been  arranged  into 
three  stages.  The  first  is  characterized  by  the  ab- 
sence of  any  change  in  colour,  transparency,  or  con- 
sistency of  the  internal  membrane.  Tbis  mem- 
brane, however,  is  slightly  elevated,  there  being 
more  of  the  deposit  than  in  the  former  grades  of  the 
disease  ;  and  the  middle  coat  is  still  more  altered 
and  softened,  and  of  a  still  brighter  yellow 
colour  at  the  affected  spot.  In  the  second  stage, 
the  patches  are  distinctly  elevated,  like  pustules, 
and  when  pressed  with  the  finger,  produce 
the  impression  of  their  containing  a  semi- 
fluid substance.  In  the  third  stage,  the  in- 
ternal membrane  having  cracked  or  disap- 
peared, allows  an  escape  of  the  deposit,  and  the 
sanguineous  current  comes  into  contact  with  the 
walls  formed  of  the  outer  coat,  or  of  that  and 
the  yellowish  detritus  of  some  very  small  por- 
tion of  the  middle  coat.  This  softening  or  lique- 
From  a  propnrntion  in  facti0n  of  the  deposit  is  well  known  to  depend 
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on  the  abundant  formation  of  fat 
terine.  While  this  destructive  action 
and  internal  coats,  a  conservative  process  is  set  up  in  the  external 
coat.  This  coat  becomes  greatly  thickened  and  strengthened  by 
the  deposition  of  plastic  matter,  and  the  coats  come  firmly  to  ad- 
here to  each  other  around  the  circumference  of  the  degeneration. 
The  former  provision  diminishes  the  danger  of  rupture,  and  the  latter 
opposes  an  obstacle  to  the  blood  passing  in  between  the  coats  after  the 
deposit  has  been  washed  away  by  the  circulating  current.  Such  are 
the  characters  of  the  fatty  degeneration,  when  it  undergoes  the  soften- 
ing transformation ;  but,  as  has  been  stated  above,  it  may  undergo  an 
opposite  change,  termed  the  osseous  transformation.  The  term  trans- 
formation has  been  objected  to,  when  applied  to  this  last-mentioned 
change,  as  the  calcareous  matter 

is  merely  deposited  in  the  yel-  Fig.  175. 

low  fatty  substance,  which  is 
regarded  by  many  as  forming 
its  nidus.    The  calcareous  mat- 
ter assumes  the  form  of  thin, 
brittle  scales  or  plates,  of  a 
yellowish  -  white   colour,  sur- 
rounded at  first  by  fatty  de- 
posit, but  not  having  any  fibres 
or  organized  structures  between 
them.    They  are  believed  to  in- 
crease veiy  slowly,  the  surface 
directed  to  the  lining  membrane 
more  slowly  than  that  directed 
outwards  ;  and  they  evidently 
enlarge  more  in  extent  than  in 
thickness.    As  the  calcareous 
deposit  increases,  it  comes  into 
contact  with  the  lining  mem- 
brane, which  in  many  cases  at 
length  gives  way,  so  that  the 
blood  is  in  immediate  contact 
with  the  calcareous  deposit ;  and 
the  middle  coat,  after  having 
been  attenuated  and  changed  as 
already   described,  ultimately 
disappears,  and  its  place  may  be 
said  to  be  occupied  by  the  con- 
cretion ;  hence  has  arisen  the 
erroneous  opinion  that  this  coat  itself  is  transformed  into  bone.  The 
calcareous  concretions  are  found  in  various  forms  ;  they  usually  con- 
sist of  plates  or  scales,  varying  considerably  in  extent,  and,  in  some 
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rare  instances,  occupying  the  whole  circumference  of  the  vessel  at  the 
affected  part,  so  as  to  convert  it  into  an  inflexible  tube.  Sometimes 
they  consist  of  minute  grains;  and  more  rarely,  they  give,  on  exami- 
nation with  the  finger,  the  sensation  of  a  number  of  minute  bodies, 
moveable  on  each  other,  as  if  jointed  together.  As  cartilaginous 
degeneration  of  the  inner  coat  is  not  very  unfrequently  found  co- 
existing with  the  form  of  calcareous  transformation  just  described, 
the  error  of  ascribing  the  calcareous  deposit  to  ossification  of  the 
previously-existing  cartilage  is  easily  accounted  for.  Such  are  the 
anatomical  characters  of  the  softening  and  calcareous  transformations 
of  fatty  degeneration.  Sometimes  when  the  fatty  deposit  exists  in 
great  quantity,  it  diminishes  the  channel  of  the  artery;  but  it  is  much 
more  frequently  productive  of  dilatation  with  or  without  rupture, 
or  of  circumscribed  or  diffuse  false  aneurism— dilatation  being  more 
frequently  the  result  of  the  fatty  deposit,  and  rupture,  with  its  conse- 
quences, of  that  condition  when  accompanied  by  calcareous  concretion. 

The  fatty  and  calcareous  degenerations  are  not  now  considered 
results  of  the  inflammatory  process,  but  as  instances  in  the  vascidar 
system  of  retrograde  metamorphoses  of  which  so  many  examples  are 
met  with  in  other  textures,  and  of  which  the  cause  is  believed  to  be 
defect  of  the  nutritive  process.  Diminution  of  healthy  nutritive 
activity  in  some  parts  gives  rise  to  atrophy  of  tissue,  and  in  other  tex- 
tures to  transmutation  into  a  structure  still  lower  in  the  scale  of 
organization.  Complete  fatty  degeneration  in  all  its  stages  is  regarded 
as  a  transformation  of  coats  of  the  vessel  into  minute  oil  drops  and 
granular  bodies  ;  these  bodies,  in  consequence  of  defective  nutrition, 
taking  the  place  of  the  natural  elements  of  the  tissue.  The  chief 
diversity  of  opinion  on  this  point  is  as  to  the  principal  or  first  seat  of 
the  deposit.  Paget  believes  that  it  is  "  in  the  more  or  less  developed 
muscular  or  transversely  fibrous  coat,"  whereas  the  more  generally 
received  opinion  is,  that  it  first  takes  place  on  the  outer  layer  of  the 
inner  coat  corresponding  to  the  fenestrated  coat  of  Henle,  and  between 
the  internal  and  middle  coat,  the  inner  aspect  of  which  is  very  early 
involved.  When  the  fatty  degeneration  undergoes  the  osseous  trans- 
formation constituting  the  laminar  calcification  of  some  authors,  the 
patches  are  situated  principally  in  the  longitudinal  fibrous  coat,  and 
are  chiefly  met  with  where  that  structure  abounds,  as  in  the  arch  of 
the  aorta,  in  the  carotids,  and  the  bifurcation  of  the  iliac  arteries. 

CALCAREOUS  DEGENERATION. 

Calcareous  degeneration  has  been  referred  to  by  authors  under  the 
various  names  of  ossification,  calcification,  earthy  degeneration,  cal- 
careous deposit,  and  osseous  transformation.  One  variety  of  this 
disease,  namely,  that  which  is  often  found  to  occur  as  a  transforma- 
tion in  the  progress  of  fatty  degeneration,  has  already  been  described  ; 
but  there  is  another  form,  differing  from  this  iu  many  important 


CALCAKEOUS  DEGENERATION. 


503 


particulars.  Its  sent  is  in  the  transverse  fibres  of  the  middle  coat 
itself;  it  appears  in  the  form  of  plates  or  spicula,  occupying  a  greater 
or  less  extent  of  vessel;  and  in  some  examples,  it  at  last  becomes  so  ex- 
tensive and  complete  as  to  convert  the  affected  part  of  the  artery  into 
an  inert  tube,  constituting  the  annular  calcification  of  some  authors, 
aud  the  tubular,  when  in  an  increased  degree.  This  degeneration 
seldom  affects  the  whole  circumference  of  an  artery,  except  in  the 
lower  extremities,  where  it  has  been  found  to  exist  in  distinct  rings. 
The  middle  coat  loses  its  equable  aspect,  some  of  its  fibres  shrivel, 
and  the  coat  consequently  becomes  thin.  It  is  yellower  tban  natui-al, 
and  instead  of  being  elastic,  becomes  friable  and  easily  torn.  If 
at  this  period,  the  vessel  be  cut  in  the  direction  of  its  lengthy 
the  margins  of  the  incision  appear  irregular,  from  the  change 
not  having  been  uniform,  some  fibres  having  lost  more  of  their 
elasticity  than  others.  Such  are  the  early  deviations  from  the 
healthy  appearance  of  the  middle  coat,  the  fibres  of  which  are  ulti- 
mately changed  into,  and  their  place  occupied  by,  an  osseous  forma- 
tion. In  consequence  of  this  change,  the  external  surface  of  the 
artery,  in  many  instances,  presents  an  uneven  appearance,  becoming 
uuequally  dilated  in  some  parts,  and  slightly  constricted  in  others. 
The  internal  coat,  while  the  disease  is  limited  and  of  recent  standing, 
may  remain  entire,  though  shrivelled  and  irregular ;  but  in  an 
advanced  stage,  the  inner  surface  of  the  vessel  often  becomes  ragged 
and  irregular — a  result  of  the  rupture  of  the  internal  membrane  at 
the  margins  of  the  calcareous  deposit.  The  morbid  change  now  nnder 
consideration  is  most  frequently  found  in  the  arteries  of  the  lower 
extremities,  in  the  coronary  arteries,  and  in  the  arteries  of  the 
brain ;  and  the  fatty  degeneration  most  frequently  in  the  aorta. 
Dilatation  and  aneurism  are  more  rarely  caused  by  the  calcareous 
than  by  the  fatty  degeneration.  In  individuals  at  an  advanced  period 
of  life,  the  calcareous  degeneration  not  unfrequently  produces  in  the 
lower  extremities  gangrene  of  feet  and  limbs,  and  in  the  vessels  of 
the  brain  rupture,  ending  in  fatal  extravasation  of  blood  and  com- 
pression of  the  brain.  Softening  of  the  brain  is  a  well-known  con- 
sequence of  both  the  fatty  and  the  calcareous  degeneration  of  vessels 
of  that  organ,  and  fatty  heart  is  frequently  caused  by  ossification  of 
the  coronary  arteries  ;  these  conditions  being  results  of  defective 
nutrition.  Another  consequence  of  this  degeneration  is  hemorrhage 
after  the  deligation  of  an  artery  ;  the  vessel  cracks  at  the  part  where 
the  ligature  is  applied,  adhesion  does  not  follow,  and  ulceration  and 
hemorrhage  result.  The  fatty  degeneration  and  its  various  sequela? 
are  occasionally  coexistent  with  the  calcareous.  Calcareous  deposition 
differs  from  bone  in  essential  particulars  ;  it  is  destitute  of  fibrous 
structure  and  of  vascularity  ;  it  presents  an  irregular  crystalline 
and  granular  appearance;  it  consists,  according  to  Lassaigne,  of 
phosphate  and  carbonate  of  lime,  ami  of  animal  matter;  and  it 
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is  destitute  of  any  obvious  arrangement.  The  period  of  life  at 
which  calcareous  degeneration  most  frequently  occurs,  is  after  the 
sixtieth  year, ;  but  it  may  take  place  at  a  much  earlier  period  under 
the  influence  of  causes  which  impair  the  vital  forces :  and  no  doubt 
it  is  in  this  way  that  certain  diseases,  such  as  gout,  phthisis,  and 
granular  disease  of  the  kidneys,  have  a  tendency  to  promote  this 
degeneration  of  tissue.  These  earthy  deposits  in  the  arteries  constitute 
but  one  of  various  examples  of  calcareous  degeneration,  so  common 
in  old  age,  displayed  in  the  gradually  increasing  proportion  of  earthy 
matter  in  various  parts. 

ANEURISM. 

By  the  term  aneurism,  derived  from  the  Greek  avevpicrfia,  signifying 
a  dilatation,  is  meant  a  pulsating  tumour  containing  blood,  and  com- 
municating with  the  interior  of  an  artery. 

I.  Divisions. — Various  divisions  have  been  made  of  aneurisms. 
Some  writers,  taking  situation  as  the  basis  of  arrangement,  have 
divided  them  into  internal,  or  inaccessible ;  and  external,  or  acces- 
sible. By  an  external  or  accessible  aneurism  is  meant  an  aneurism 
so  situated,  that  it  is  possible  to  include  the  trunk  of  an  affected 
artery  in  a  ligature,  between  the  aneurism  and  the  heart ;  where  this 
is  impossible,  the  aneurism  is  termed  internal,  or  inaccessible.  To 
the  latter  class  belong  aneurisms  in  the  cavities  of  the  body,  as  iu 
the  abdomen,  chest,  and  cranium.  Another  division  is  based  on  the 
manner  in  which  the  aneurism  is  formed,  and  the  tissue  constituting 
the  aneurismal  sac.  According  to  this  arrangement,  which  is  both 
ancient  and  useful,  all  aneurisms  may  be  arranged  into  two  classes — 
true  and  false.  Much  confusion,  however,  has  arisen  from  systematic 
writers  attaching  different  meanings  to  these  terms.  By  a  true 
aneurism,  some  authors  mean  one  in  which  the  aneurisnial  sac  is 
formed  by  some  or  all  of  the  coats  of  an  artery;  and  by  a  false 
aneurism,  one  in  which  some  other  tissue  forms  the  aneurismal  sac. 
We  shall  use  the  terms  in  this  sense.  Cruveilhier,  from  finding  the 
imperfections  of  other  classifications,  and  the  difficulty  of  ascer- 
taining beyond  doubt  the  state  of  the  arterial  coats,  by  which  alone 
could  be  formed  a  classification  founded  on  a  pathological  basis,  pro- 
posed an  arrangement  based  entirely  on  outward  form ;  namely, 
A.  Aneurismes  sous  l'aspect  d'ampoules  ;  1.  Aneurismes  Pcriphe- 
riques ;  2.  Aneurismes  Semiperipheriques ;  3.  Aneurismes  a  Bos- 
selures.    B.  Aneurismes  sous  l'aspect  de  Poches  a  Collets. 

TRUE  ANEURISMS. 

II.  Mode  of  Formation.  —  True  aneurisms  may  be  formed  in 
various  ways : — 

1.  By  Dilatation. — It  has  been  clearly  proved  by  various  dissec- 
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tions,  in  which  the  true  arterial  coats  have  been  traced  in  unbroken 
continuity  through  the  parietes  of  the  sac,  that  aneurisms  are  some- 
times formed  without  any  rupture  by  dilatation  of  all.  the  coats. 
This  doctrine,  advanced  by  Fernelius,  Diemerbrock,  Haller,  and 
others,  was  called  in  question  by  Scarpa,  who  conceived  that  true 
aneurisms  are  always  formed  by  destruction  of  some  of  the  tunics  of 
an'  artery — an  opinion  in  which  Bizot  seems  disposed  to  coincide. 
The  opinion  of  Scarpa,  however,  was  successfully  combated  by 
Hodgson,  who  by  minutely  examining  numerous  preparations  in  the 
different  museums  in  London,  by  carefully  dissecting  many  aneurisms 
in  their  different  stages  of  formation,  and  by  tracing  the  coats  of  the 
artery  in  unbroken  continuity  through  the  sac,  ascertained  that 
although  in  the  majority  of  instances,  especially  when  aneurisms 
have  attained  a  considerable  size,  the  coats  of  the  vessel  have  given 
way,  still  many  aneurisms  are  formed  by  dilatation,  and  that  Scarpa 
therefore  was  on  this  point  certainly  in  error.  The  dilatation  may 
affect  only  a  limited  portion  of  the  circumference  of  the  artery,  con- 
stituting what  from  its  form  is  called  a  sacculated  or  sacciform 
aneurism  ;  or  it  may  implicate  the  whole  circumference  and  affect 
the  artery  to  a  considerable  extent  longitudinally,  constituting,  when 
regular  in  its  outline  and  abrupt  at  its  extremities,  a  cylindrical 
aneurism ;  or  it  may  commence  and  terminate  gradually,  in  which 
case  it  is  called  a  fusiform  aneurism  ;  or  it  may  be  very  irregular, 
giving  to  the  artery  a  knotty  and  tortuous  appearance,  consti- 
tuting what  Breschet  has  denominated  the  varicose  form  of  true 
aneurism.  The  formation  of  aneurism  by  dilatation  is  often  obsei'ved 
in  the  aorta. 

2.  By  Rupture. — If  an  artery,  affected  with  any  of  the  forms  of 
degeneration  formerly  described,  be  violently  stretched,  as  in  leaping, 
running,  or  by  any  violent  exertion  in  walking,  then  the  inner  and 
middle  coats  may  become  lacerated,  the  diseased  condition  may 
prevent  adhesion,  and  the  result  may  be  the  dilatation  and  ultimately 
the  giving  way  of  the  outer  coat.  The  doctrine  that  aneurism  was 
formed  by  rupture  of  the  coats  of  an  artery  was  maintained  by 
Sennertus,  Hildanus,  Severinus,  and  others,  It  is  usually  called, 
however,  the  doctrine  of  Sennertus,  and  has  been  ably  supported  by 
Scarpa,  who  contended  that  aneurism  is  formed  "by  a  corrosion  and 
rupture  of  the  proper  coats  of  the  artery,  and  consequently  by  effusion 
of  blood  under  the  cellular  sheath,  or  any  other  membrane  which 
covers  externally  the  injured  artery."  Aneurisms  formed  in  this 
way  are  not  unusual  in  the  extremities,  more  especially  at  the 
flexures  of  the  joints  J  and  they  are  more  frequent  in  men  than  in 
women,  probably  because  they  are  more  exposed  to  the  excitin<» 
causes  of  their  formation.  In  most  instances,  the  rupture  of 
the  coats  is  attended  with  sharp  pain,  and  many  patients  have 
stated,  that  they  felt  as  if  they  had  received  a  smart  blow  on  the 
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part,  and  have  been  able  from  this  circumstance  to  date  the  com- 
mencement of  the  disease. 

3.  By  Dilatation  and  Rupture.— Cases  recorded  by  Lancisi,  Friend, 
Guattani,  Morgagni,  Monro,  and  many  subsequent  observers,  leave 
no  doubt  that  aneurism  may  arise  from  dilatation  and  rupture  con- 
jointly ;  and  in  the  opinion  of  many  distinguished  pathologists,  this 
is  the  most  frequent  mode  of  its  formation.    There  is  first  a  dilata- 
tion of  all  the  coats,  forming  a  true  aneurism  ;  but  when  the  expan- 
sion reaches  a  certain  point,  the  inner  and  middle  coats,  having  less 
power  of  extension  than  the  outer,  become  ruptured  or  give  way, 
and  the  outer  coat  becomes  distended  and  forms  a  sac  which  sur- 
mounts the  primary  dilatation.    The  expansion  of  all  the  coats  con- 
stitutes a  true  aneurism,  which  may  be  termed  primary ;  the  dilata- 
tion of  the  outer  coat  forms  a  consecutive  aneurism.    Such  cases 
have  been  denominated  compound  or  mixed  aneurisms.    The  pecu- 
liarity of  this  mode  of  formation  is,  that  rupture  of  the  internal  and 
middle  coats  takes  place  after  their  dilatation,  and  is  followed  by  a 
still  farther  dilatation  of  the  outer  coat.    Examples  of  this  form  of 
aneurism  occur  not  unfrequently  in  the  aorta.    The  above  are  the 
principal  changes  in  the  coats  of  arteries  constituting  aneurisms  ; 
and  they  may  all  be  said  to  proceed  from  pre-existing  changes  con- 
nected with  the  fatty  or  calcareous  degenerations,  or  with  these  con- 
jointly ;  or  the  pre-existing  change  may,  in  some  instances,  consist 
only  of  a  low  grade  of  inflammation  causing  debility  and  defective 
vital  cohesion  of  texture, — common  results  of  inflammation  in  many 
other  textures  of  the  body.    There  can  be  no  doubt,  however,  that 
the  fatty  degeneration  is  by  far  the  most  frequent  predisposing  cause 
of  aneurism,  and  the  rationale  of  its  operation  may  be  very  easily 
understood  from  what  was  stated,  in  a  former  section,  as  to  the  con- 
ditions to  which  it  gives  rise.    The  elasticity  and  resiliency  of  the 
coats  are  diminished  in  proportion  to  the  amount  of  the  degeneration 
and  the  artery  becomes  unable  to  contract  on  its  contents,  and  to 
recover  during  the  diastole  the  force  of  the  systolic  impulse,  and  gra- 
dually yields  and  becomes  dilated  under  the  repeated  shocks  of  outward 
pressure  of  the  blood.    If  the  degeneration  be  confined  to  a  particular 
part,  and  implicate  only  one  side  of  an  artery,  it  is  easy  to  conceive 
how,  on  the  destruction  of  the  elasticity  of  the  inner  and  middle 
coats,  the  column  of  blood  acting  with  equal  force  on  every  side  will 
give  rise  to  a  dilatation  or  pouch  on  one  side,  constituting  a  sacciform 
aneurism.    If  the  degeneration  extend  around  the  whole  circum- 
ference, and  be  abrupt  at  its  commencement  and  termination,  the 
distending  force  may  cause  a  cylindrical  aneurism ;  whereas,  if  the 
transition  from  the  healthy  to  the  diseased  state  be  more  gradual,  a 
fusiform  aneurism  will  more  probably  be  the  result.    As  has  been 
already  stated,  any  of  the  various  degenerations  of  the  coats,  or  a  low 
grade  of  inflammation  may  constitute  the  pre-existing  change  which 
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predisposes  to  the  formation  of  aneurism.  The  fatty  degeneration  is 
by  far  the  most  frequent,  the  true  calcareous  degeneration  of  old 
people  comparatively  rare.  .The  latter,  however,  may  lead  to  the 
formation  of  aneurism  by  causing  rupture  of  the  inner  coats  or  the 
narrowing  of  the  arterial  canal,  which  it  occasions,  may  be  followed 
by  dilatation  on  its  cardiac  side,  leading  to  the  giving  way  of  the 
inner  and  middle  coats.  The  three  modes  of  formation  then  are— 
by  dilatation  alone,  by  rupture  alone,  or  by  dilatation  and  rupture 
conjointly. 

III.  Varieties.— Besides  the  differences  of  form  which  have  led  to 
the  appellations  of  sacciform,  fusiform,  cylindrical,  and  varicose,  and 
the  differences  in  the  kind  of  degeneration  which  may  constitute  the 
pre-existing  change,  true  aneurisms  present  numerous  varieties  in  the 
condition  of  the  several  coats  of  the  artery  and  their  relation  to  the 
aneurismal  sac.  The  principal  varieties  are  the  following,  the  first 
four  of  which  are  illustrated  by  Wardrop,  by  the  accompanying  dia- 


grams 


Fig.  176. 

lsk  i_  Pai'ietes  °f  tne  aneuris- 

~~ ' =  mal  sac  may  be  formed  by  the 


distension  of  the  three  coats. 

Fig.  177. 

2nd.  __/^~\_  They  may  be  formed  by  the 

  dilatation  of  the  internal  and 


external  coats,  the  middle  coat  having  been  ruptured. 
Fig.  178. 

3rd.   They  may  be  formed  by  the 

1  '.     dilatation  of  the  external 

coat,  the  middle  and  internal  coats  having  been  ruptured  or  destroyed 
by  ulceration,  or  by  rupture  and  ulceration. 

Fig.  179. 

4th.  ^"n^       —  They  may  be  formed  by  the 

~~  dilatation,  or  hernia,  of  the 

internal  coat,  the  external  and  middle  coats  having  given  way. 

This  rare  variety,  examples  of  which  have  been  observed  by  Haller, 
Dupuytren,  Dubois,  Breschet,  Laennec,  and  Liston,  has  been  hitherto 
regarded  by  most  observers  as  peculiar  to  the  aorta,  the  inner  mem- 
brane of  which  is  more  loose  and  elastic  than.that  of  other  parts  of 
the  arterial  system  ;  but  Breschet  conceives  that  he  has  proved  its 
occurrence  in  smaller  arteries.  It  probably  arises  from  the  destruc- 
tion of  the  external  and  middle  coats  by  disease,  and  according  to 
Laennec,  the  inner  coat  will  protrude  and  form  an  aneurismal  sac 
while  the  swelling  is  small,  but  will  be  apt  to  burst  as  the  tumour 
becomes  larger.    Laennec  refers  to  four  examples,  in  two  of  which 
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the  aneurisms  were  of  the  size  of  cherries,  and  the  inner  membrane, 
though  dilated,  was  entire ;  in  the  other  two,  they  were  of  the  size 

of  walnuts,  and  the  inner  coat  had  giveaway.    Laennec  says  "  The 

opinion  at  present  current  in  the  Parisian  schools,  viz.,  that  in  aneurism 
the  internal  coat  remains  entire,  and  protrudes  in  the  form  of  a 
hernia,  through  the  ruptured  fibrinous  tunic,  is  more  untenable  as  a 
general  position  than  that  of  Scarpa,  who  maintains  the  rupture  of 
the  two  internal  tunics  in  every  case  of  the  disease.  Both  these 
opinions  are  true  in  certain  cases,  but  not  in  all."  John  Hunter, 
Scarpa,  and  Home,  removed  the  external  and  middle  coats  of  arteries 
in  various  experiments  on  living  animals,  with  the  view  of  ascer- 
taining whether  the  force  of  the  circulating  current  would  dilate 
the  inner  coat  into  an  aneurism  ;  but  they  found  that  instead 
of  an  aneurism  resulting,  effusion  of  lymph  took  place,  and  the 
part  healed  without  any  change  of  size  in  the  channel  of  the 
ai'tery. 

5th.  The  dissecting  is  comparatively  a  rare  variety.    Laennec  has 
given  an  account  of  one  example,  and  Mr.  Guthrie  of  two.    In  the 
case  mentioned  by  Laennec,  the  aneurism  was  very  extensive ;  yet 
the  person  was  not  suspected,  during  life,  of  having  any  disease  of 
the  vascular  system.    The  aneurism  extended  from  the  arch  of  the 
aorta  to  its  division  into  the  common  iliacs,  and  is  the  largest  ex- 
ample of  this  variety  on  record.    "  The  internal  and  middle  coats  had 
been  divided  by  a  narrow  transverse  fissure,  extending  over  two-thirds 
of  the  circumference  of  the  artery  ;  and  the  blood,  instead  of  extend- 
ing the  external  coat  into  a  sac,  had  insinuated  itself  between  it  and 
the  middle  fibrous  coat,  and  dissected  them  from  each  other,  through 
more  than  half  the  circumference  of  the  artery,  from  the  arch  of  the 
aorta  down  to  the  common  iliacs."    Here  the  aneurismal  sac  was 
formed  on  one  side  by  the  external  coat,  and  on  the  other  by  the 
middle  and  internal  coats.    In  one  of  the  cases  recorded  by  Mr. 
Guthrie,  there  was  a  fissure  about  half  an  inch  in  extent,  by  which 
the  blood  escaped  through  the  inner  and  middle  coats,  and  effected  a 
separation  of  the  middle  and  external  coats,  so  as  to  form  a  pouch 
about  six  inches  in  length  in  the  anterior  part  of  the  descending 
aorta.    In  the  other  example  mentioned  by  Mr.  Guthrie,  the  inner 
and  middle  coats  of  the  aorta  were  divided  along  half  the  circumfe- 
rence by  a  very  clean  rent,  situated  opposite  to  the  origin  of  the  arte- 
ria  innominata,  and  the  separation  of  the  external  and  middle  coats 
extended  on  the  one  side  from  the  rent  to  the  origin  of  the  aorta,  and 
on  the  other  to  a  point  opposite  to  the  origin  of  the  left  subclavian. 
Laennec  was  the  first  writer  who  gave  a  minute  description  of  this 
curious  variety,  and  it  has  been  carefully  investigated  by  Rokitansky, 
who  gives  an  account  of  eight  cases  which  came  under  his  own 
observation.    Stosch,  Guthrie,  Shakelton,  Smith,  Nivet,  Goddard, 
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Pennock,  and  many  others,  including  myself,  have  recorded  examples 
of  this  kind  of  aneurism.  In  almost  all  these  examples,  the  heart 
was  diseased,  and  more  especially  its  left  side ;  in  some  instances, 
there  was  dilatation  with  hypertrophy  ;  in  others,  dilatation  with 
attenuation ;  and  in  many  of  them  there  were  evident  signs  of  stea- 
tomatous  and  calcareous  deposits.  According  to  Rokitansky,  it 
sometimes  commences  hy  disease  of  the  middle  and  internal  coats,  in 
which  case  the  continuity  of  these  coats  is  destroyed,  and  the  sepai'a- 
tion  of  the  external  coat  follows  as  a  later  effect ;  in  other  instances, 
it  is  the  consequence  of  chronic  inflammation  of  the  external  coat, 
which  gives  rise  to  separation  of  that  coat,  followed  by  rupture  of  the 
middle  and  internal  coats.  In  the  one  set  of  cases  he  considers  that 
the  rupture  precedes,  in  the  other,  that  it  follows,  the  separation. 
Dissection  has  revealed  four  varieties  : — 1st.  Those  in  which  the 
blood  effects  a  separation  of  coats,  and  at  last  escapes  by  giving  way 
of  the  internal  coat ;  2nd.  Those  in  which  the  blood,  after  separating 
the  coats  and  forming  a  dissecting  aneurism,  reaches  a  spot  where 
the  artery  is  the  subject  of  fatty  degeneration,  and  makes  its  way 
again  into  the  vessel ;  a  remarkable  instance  of  this  variety  was  re- 
corded by  Shakelton  ;  3rd.  Those  in  which  the  blood  remains  between 
the  coats,  without  escaping  through  the  external  coat,  or  again  enter- 
ing the  artery  through  a  second  opening  of  the  inner  coats  ;  4th.  A 
variety  in  which  the  blood  escaped  into  the  pulmonary  artery, 
and  of  which  the  following  is  the  only  case  on  record  : — In  the 
body  of  a  man  about  fifty  years  of  age,  who  had  not  been  sup- 
posed to  be  the  subject  of  any  disease,  and  who  died  very  suddenly, 
before  any  medical  man  had  an  opportunity  of  seeing  him,  I  met 
with  a  singular  variety  of  dissecting  aneurism.  In  the  arch  of  the 
aorta,  about  three-fourths  of  an  inch  to  the  left  side  of  the  origin  of 
the  left  subclavian  artery,  there  was  a  rent  of  the  inner  and  middle 
coats ;  from  this  rent  to  near  the  origin  of  the  aorta  on  the  cardiac 
side,  and  for  upwards  of  an  inch  on  the  capillary  side,  the  external 
coat  was  separated  from  the  middle,  round  nearly  two-thirds  of  the 
circumference  of  the  artery.  There  was  an  opening  upwards  of  half 
an  inch  in  diameter,  by  which  the  aneurism  thus  formed  burst  into 
the  pulmonary  artery,  a  little  below  the  place  where  that  vessel  gives 
off  its  two  branches.  The  aorta  was  affected  with  steatomatous 
deposit  in  many  places,  and  in  this  case  there  were,  beyond  all 
doubt,  patches  of  the  same  kind  of  degeneration  in  the  pulmonary 
artery.  There  was  very  slight  hypertrophy  of  the  left  side  of  the 
heart. 

IY.  Contents  of  the  Sac—The  contents  of  an  aneurismal  sac  arc 
not  the  same  at  all  periods ;  they  vary  considerably,  according  to  the 
length  of  time  that  has  elapsed  from  the  commencement  of  the  disease. 
At  6rst  the  sac  contains  only  fluid  blood,  and  in  this  stage,  by  exerting 
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pressure  on  the  swelling,  or  on  the  artery  leading  to  it,  the  aneurismal 
sac  is  readily  emptied.   In  the  next  stage,  the  contents  consist  partly 
F.  of  fluid  blood,  and  partly,  of  a 

lg'      *  solid   substance,  the   nature  of 

which  will  be  afterwards  de- 
scribed, bearing  but  a  small  pro- 
portion to  the  fluid.  In  a  yet 
more  advanced  stage,  the  sac 
still  contains  both  fluid  blood  and 
coagulum ;  but  the  proportion  of 
j%  the  latter  to  the  former  is  greatly 
increased.  When  after  death  an 
opportunity  is  afforded  of  examin- 
ing an  aneurism  of  some  standing, 
the  sac  is  found  to  contain  what 
is  technically  called  the  coagulum, 
consisting  of  two  parts,  namely, 
blood  more  or  less  firmly  coagu- 
lated, the  coagulation  having 
probably  taken  place  subsequent 
to  death,  and  a  lamellated  fibrin- 
ous  concretion.     This  fibrinous 

Farther  growth  of  aneurism  prevented  by  Concretion  is  found  to  Consist  of 
coagulum  becoming  adherent  to  the  artery  around  „„movni,n  nnr,nm,<-m-/.l«™;  

the  opening  of  the  sac-Prom  Hodgson.  numerous  concentric  laminae,  vary- 

iug  in  firmness  according  to  their 
situation;  those  nearest  to  the  blood  having  usually  a  soft  and 
somewhat  reddish  appearance;  those  farther  removed  being  more  dry, 
more  pale,  and  more  adherent ;  and  the  external  ones  in  contact  with 
the  sac,  having  a  very  opaque,  dry  appearauce,  and  being  of  a  some- 
what friable  consistence.     A  most  important  change  which  takes 
place  soon  after  the  occurrence  of  aneurism,is  the  commencement  of  the 
formation  of  the  fibrinous  concretion.    The  blood,  after  the  formation 
of  the  aneurism,  leaves  upon  the  internal  surface  of  the  sac  a  layer  of 
coagulum,  and  this  being  followed  by  successive  depositions  of  fibrin, 
the  lamellated  concretion  is  gradually  formed.    If  the  form  of  the 
sac  be  such  as  to  admit  of  the  retardation  of  the  current  of  circulation 
in  it,  as  in  a  sacculated  aneurism,  having  a  narrow  communication 
with  the  arterial  trunk,  the  coagulum  is  formed  much  more  readily  ; 
and  this  explains  a  most  important  difference  in  the  pathological  con- 
ditions of  an  aneurism,  and  a  simple  dilatation  of  the  artery;  for  in 
the  latter,  where  the  surface  is  smooth,  and  no  retardation  of  the 
current  of  blood  can  take  place,  there  is  no  fibrinous  concretion,  and 
consequently  no  means  of  protection  for  the  weakened  part. 

V.  The  various  ways  in  which  Aneurisms  prove  fatal. — 1.  Aneu- 
risms frequently  prove  fatal  by  making  their  way  to  the  surface  of 
the  body,  or  to  the  mucous  canals,  or  to  the  serous  cavities.  When 
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Aneurism  of  arteria  innominata,  which  proved  fatal  by 
bursting  into  the  trachea.  Prom  a  preparation  in  my  own 
museum. 


an  aneurismal  tumour  reaches  the  surface  of  the  body,  it  never  bursts 
by  laceration,  but  the 

attenuated    integument  FlS-  181, 

sloughs,  and  on  the  sepa- 
ration of  the  slough,  an 
escape  of   blood  takes 
place.  The  flow  of  blood 
is  for  a  time  arrested  by 
a  part  of  the  coaguluin 
forming  a  plug,  but  by 
and  by,  the  hemorrhage 
returns,  and  the  patient 
sinks  in  consequence  of 
repeated  attacks  of  it. 
The  process  is  the  same 
when  the  disease  opens 
into  the  mucous  canals, 
or  into  an  organ  lined 
with   a  mucous  mem- 
brane, as  the  oesophagus,  intestines,  or  bladder.    The  part  does  not 
give  way  by  laceration,  but  after  being  attenuated  by  absorption,  it  is 
destroyed  by  sloughing.    I  have  a  preparation  of  an  aneurism  of  th  e 
aorta,  in  which  an  opening  was 

made  into  the  trachea  by  the  182- 

process  above  referred  to,  and 

the  first    discharge    of  blood 

caused  death    by  suffocation. 

Aneurisms  frequently  prove  fa- 
tal by  bursting  into  some  of  the 

serous  cavities,  as  the  cavities 

of  the  pleurse,  that  on  the  left 

side  more  frequently  than  that 

on  the  right,  the  peritoneum, 

the  serous  cavity  of  the  tunica 

arachnoidea,  or  the  pericardium. 
Of  the  last,  examples  were  seen 
by  Morgagni,  Sir  Astley  Cooper, 
and  others  ;  and  I  have  a  beau- 
tiful specimen  taken  from  a  man 
who  died  suddenly,  in  whose 
pericardium  I   found   a  large 

.  quantity  of  blood,  the  fatal  rent 
being  about  an  inch  in  length.  In  the  two  former  modes  of  fatal 
termination,  the  integument,  or  mucous  membrane,  after  being 
attenuated  by  absorption,  gives  way  by  sloughing  ;  in  the  last,  the 
serous  membrane  gives  way  by  a  rent.  In  the  third  mode,  and  some- 


Aneurism  of  Uio  aorta,  which  induced  caries  of 
the  vertebra;,  and  fatal  compression  of  the  spinal 
cord.    From  a  preparal  ion  in  my  museum, 
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times  in  the  second,  death  results  from  a  single  discharge  of  blood ;  but 
in  the  first,  from  repeated  hemorrhages.  2.  Death  may  be  caused  by 
pressure  on  important  parts,  as  the  trachea,  the  bronchial  tubes,  the 
lungs,  the  oesophagus,  the  thoracic  duct,  of  which  Laennec  witnessed 
an  example,  or  the  spinal  cord.  I  have  several  specimens  of  aneu- 
risms which  proved  fatal  by  pressure  on  the  spinal  cord ;  in  one  of 
them  the  bodies  of  two  vertebrae,  and  in  another  those  of  three,  are 
entirely  absorbed  on  the  left  side  of  the  spine.  3.  By  constitutional  irri- 
tation, the  system  sympathizing  with  the  local  irritation.  4.  Aneurisms 
may  prove  fatal  in  consequence  of  inflammation  attacking  the  sac  and 
surnmnding  parts,  and  giving  rise  to  suppuration  and  the  formation 
of  large  abscesses.  5.  Death  may  ensue  from  the  bursting  of  the 
aneurism,  and  the  escape  of  blood  into  the  surrounding  textures. 

Such  are  the  most  frequent  modes  of  fatal  termination  of  aneu- 
risms'; there  are  others  which,  though  of  extremely  rare  occurrence, 
are  occasionally  met  with.  In  an  individual  not  suspected  of  labour- 
ing under  any  disease,  who  died  instantaneously  one  morning,  while 


Fig.  183. 


Fig.  184 


Fig.  ISS.-Front  view  of  aneurism  of  aorta.   From  a  preparation  in  my  museum, 
agulura  falling  into  the  artery. 

rising  out  of  bed,  and  whose  body  I  was  requested  to  examine,  death 
was  caused  by  an  aneurism  of  the  aorta  bursting  into  the  right  auricle 
of  the  heart.  This  mode  of  fatal  termination  has  also  been  seeu 
by  others.  I  have  in  my  possession  a  specimen  taken  from  a  case 
in  which  death  was  caused  by  an  aneurism  of  the  aorta  making  its 
way  into  the  pulmonary  artery.  In  some  instances  of  aneurism  of 
the  aorta,  it  has  been  found  on  dissection,  that  fatal  des  ruction  of 
the  circulation  resulted  from  a  portion  of  the  coagulum  felling  from 
the  sac  into  the  artery. 


Fig.  185. 
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VI.  Symptoms.-^  A.  Cooper  says,  "With  respect  to  external 
aneurisms,  the  symptoms  may  be  divided  into  three  stages  When 
you  have  an  opportunity  of  seeing  aneurism  in  its  early  stage,  you 
will  find  a  small  tumour  pulsating  very  strongly-much  more  strongly 
than  in  any  subsequent  stages  ;  for  it  may  be  taken  as  a  general  rule 
that  the  force  of  the  pulsation  is  in  the  inverse  proportion  of  the  size 
of  the  aneurism.    When  an  aneurism  is  first  formed,  it  contains  only 
fluid  blood;  and  if  you  apply  your  finger  to  the  artery  between  the 
aneurism  and  the  heart,  you  will  readily  empty 
the  aneurismal  bag.     In  this  state  there  is 
scarcely  any  pain,  and  no  other  alteration  in  the 
limb  than  some  irregularity  of  circulation  pro- 
ducing spasm  in  the  muscles  ;  and  when  the 
patient  is  going  to  rest,  cramps  in  the  legs  and 
sudden  twitchings,  which  prevent   him  '■  from 
sleeping.    The  next  state   in  which  we  find 
aneurism  is,  when  the  blood  is  beginning  to 
coagulate  in  the  interior  of  the  sac,  the  coats  of 
which  are   very  considerably  thickened.  At 
this  time,  if  you  press  on  the  artery,  you  may 
empty  the  sac  in  part;  you  will  see  the  swelling 
reproduced  when  you  take  off  the  pressure.  You 
cannot  completely  empty  the  bag  by  pressure, 
for  a  considerable  degree  of  swelling  will  still 
remain.    There  is  some  degree  of  pain  in  the 
limb  below  in  this  stage  of  the  disease,  in  con- 
sequence of  the  size  of  the  swelling,  and  the 
pressure  on  the  surrounding  parts.    The  aneu- 
rism becomes  a  solid  swelling,  instead  of  a  mere  bag  containing  fluid 
blood,  and  the  circulation  is  retarded  by  the  pressure  on  the  sur- 
rounding parts.    In  the  next  stage,  the  aneurism  has  acquired 
considerable  magnitude,  and  the  pulsation  is,  in  a  great  degree,  lost. 
Pulsation  may  be  observed  in  some  one  part  opposite  to  the  opening 
from  the  artery,  but  it  is  seldom  perceived  over  the  whole  swelling. 
A  small  portion  of  the  blood  still  continues  in  a  fluid  state,  but  the 
greater  part  of  it  is  filled  with  coagulum." 

The  principal  symptoms  of  external  circumscribed  aneurism  are  a 
swelling,  pulsation  synchronous  with  the  heart's  action,  and  at  each 
pulsation  an  elevation  of  the  tumour,  a  heaving  or  uniform  enlarge- 
ment, a  peculiar  thrill  felt  on  applying  the  hand,  and  a  sound  like 
that  of  a  bellows  perceptible  on  applying  the  ear.  For  the  purpose  of 
diagnosis,  it  is  of  the  utmost  importance  that  the  characteristic  pecu- 
liarities of  these  symptoms  should  be  clearly  understood. 

1.  The  swelling  at  first  is  small,  but  its  increase  is  gradual  ;  "sel- 
dom so  rapid  as  the  outward  bulging  of  an  abscess  ;  seldom  so  tardy 
as  the  enlargement  of  any  tumour  not  malignant."    In  the  first  stage 
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it  is  soft,  and  may  be  reduced  by  pressing  the  tumour  or  the  artery 
leading  to  it ;  in  the  second  stage  it  is  a  little  harder  and  less  com- 
pressible ;  and  in  the  third  stage  it  is  still  harder,  and  very  slightly, 
if  at  all,  susceptible  of  diminution  by  pressure.  To  whatever  extent 
the  tumour  may  be  compressible,  it  immediately  returns  to  its  former 
size  on  the  discontinuance  of  the  pressure.  By  pressure  on  the  trunk, 
leading  from  the  aneurism,  the  tumour  is  increased. 

2.  The  pulsation  is  synchronous  with  the  action  of  the  heart,  and 
is  much  more  perceptible,  both  to  the  touch  and  the  sight,  in  the  first 
than  in  any  subsequent  stage.  In  the  second  stage,  the  pulsation,  in 
consequence  of  the  deposition  of  fibrin,  may  be  less  distinct  in  cer- 
tain parts  of  the  tumour  than  in  others ;  hence  it  is  said  not  to  be 
"  equal  in  all  directions."  In  the  third  stage,  the  pulsation  is  still 
further  diminished,  and  may  be  limited  to  certain  parts  ;  and  it  is 
scarcely,  or  not  at  all,  perceptible,  if  the  sac  be  nearly  filled  with 
lamellated  fibrin.  The  absence  of  pulsation,  therefore,  is  no  certain 
proof  that  a  tumour  is  not  an  aneurism  ;  nor  is  the  presence  of  pul- 
sation any  proof  that  it  is  ;  for  a  tumour  or  an  abscess  may  have  pul- 
sation communicated  to  it  by  its  being  situated  over  an  arterial  trunk, 
and  in  the  case  of  an  abscess  so  situated,  the  fluid  nature  of  its  con- 
tents renders  the  pulsation  very  deceptive.  It  will  assist  in  diagnosis 
to  remember,  that  the  pulsation  of  an  aneurism  cannot  be  changed 
by  any  alteration  in  the  position  of  the  limb  ;  but  that  the  pulsation 
communicated  to  a  tumour  in  the  neighbourhood  of  an  artery,  maybe 
diminished  or  suspended  by  placing  the  limb  in  such  a  position  as  may 
remove  the  tumour  from  the  artery,  or  by  lifting  the  tumour  off  the 
artery,  or  pressing  it  aside. 

3.  Elevation  of  the  aneurism  is  perceptible,  and  is  always  synchro- 
nous with  the  pulsation. 

4.  A  heaving,  or  uniform  enlargement,  or  distinct  expansion  at  every 
point,  simultaneous  also  with  the  pulsation,  is  quite  diagnostic  of  aneu- 
rism. The  impression  communicated  to  the  fingers  of  the  examiner 
is,  that  the  expansion  is  caused  by  the  injection  of  a  fluid  into  a 
cavity.  This  symptom  differs  very  much  from  the  pulsation  or  change 
of  placeof  a  tumour  occasioned  by  animpulse  from  a  neighbouring  artery. 
The  presence  or  absence  of  this  symptom  should  be  minutely  inquired 
into,  in  the  examination  of  every  swelling  supposed  to  be  aneurismal. 

5.  The  peculiar  thrill,  or  rasping  sensation,  felt  on  placing  the 
finders  over  the  aneurism,  is  supposed  to  be  produced  by  the  blood 
rushing  over  a  rough  surface. 

6.  The  sound,  like  that  of  a  bellows  (bruit  de  soufflet),  is  discover- 
able either  by  mediate  or  immediate  auscultation.  This  sound,  how- 
ever, is  no  certain  proof  of  the  existence  of  aneurism,  as  it  is  well 
known  that  it  may  be  produced  by  a  tumour  diminishing  the  cahbre 
of  an  artery ;  it  may  be  made  perceptible  by  compressing  an  artery 

th  the  stethoscope,  more  especially  if  the  individual  be  m  a  state  ot 
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nervous  agitation  ;  and  it  has  often  been  perceived  where,  on  dissec- 
tion, no  lesion  of  the  coats  of  the  arteries  could  be  discovered.  Of 
all  the  symptoms,  the  uniform  expansion  simultaneous  with  pulsation 
is  the  most  unequivocal.  The  history  of  the  symptoms  often  affords 
valuable  assistance  in  making  out  the  diagnosis  in  difficult  cases. 

The  following  symptoms,  often  called  pressure-symptoms,  though 
not  distinctive  characters,  usually  attend  aneurism  in  a  greater  or 
less  degree  at  some  period  of  the  disease.  If  an  aneurism  arise  from 
dilatation,  there  is  usually  no  pain  at  the  period  of  its  formation ;  if 
there  be  first  dilatation  and  then  rupture,  the  pain  is  trivial  ;  but  if 
the  aneurism  oi'iginate  in  rupture,  sharp  pain  is  felt  at  the  formation 
of  the  disease ;  and  in  all  cases  there  is  ultimately  more  or  less  pain 
or.  uneasiness,  when  the  swelling  attains  great  size  in  an  advanced 
period  of  the  disease.  (Edema  of  the  extremity,  weakness,  numb- 
ness, spasmodic  twitchings,  and  sensations  from  compression  or  stretch- 
ing of  surrounding  structures,  are  symptoms  of  frequent  occurrence. 
If  an  aneurism  be  in  the  neighbourhood  of  a  joint,  it  usually  inter- 
feres to  a  considerable  extent  with  the  motion  of  the  articulation. 

VII.  Spontaneous  Cure. — Nature  sometimes,  though  very  rarely, 
effects  a  cure  ;  and  an  aneurism,  therefore,  which  is  not  accessible  to 
surgical  treatment,  does  not  invariably  terminate  fatally.  The  pro- 
cesses by  which  a  spontaneous  cure  may  be  effected  are  the  following  : 

First.  The  most  frequent  manner  of  a  spontaneous  cure  is,  by  the 
sac  becoming  filled  with  lamellated  coagulum.  The  various  stages  of 
this  mode  of  favourable  termina- 
tion, first  minutely  described  by 
Hodgson,  and  afterwards  minutely 
investigated  by  many  other  com- 
petent observers,  are  the  following  : 
—  The  sac  becomes  completely 
filled,  so  as  to  preclude  all  further 
entrance  of  blood.  The  artery,  by 
deposition  of  coagulum,  becomes 
impervious  as  far  as  its  nearest 
considerable  branches,  and  is  ulti- 
mately converted  into  a  small  im- 
pervious cord — the  circulation  in 
such  cases-being  maintained  by  the 
blood,  which  is  received  into  the 
branches  given  off  from  the  arterial 
trunk  above  the  aneurism,  being 
discharged  into  branches  given  off 
from  the  trunks  below,  and  con- 
veyed through  the  last-mentioned 
branches  by  inverted  circulation 
into  the  trunks  from  which  they 
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Spontaneous  euro  of  aneurism  of  femoral 
artery  by  the  sac  being  filled  with  cone- 
ulum  ,    the  vessel   remaining  pervious 
I'rom  a  preparation  in  mv  museum. 


ANEURISM. 

originate— both  sets  of  brandies  becoming  much  enlarged.  Or  the 
artery  may  remain  pervious,  the  blood  passing  over  the  closed-up  sac 
at  the  part  where  its  mouth  communicated  with  the  vessel.  The 
tumour  becomes  smaller  and  harder  in  consequence  of  absorption. 
Petit  records  a  case  of  spontaneous  cure,  in  which  the  aneurism,  at 
one  time  as  large  as  an  apple,  became  as  small  as  an  olive.  Ex- 
amples of  this  mode  of  spontaneous  cure  are  to  be  found  in  the 
writings  of  most  surgical  authorities  on  this  subject.  The  accom- 
panying drawing  is  taken  from  a  very  good  example  in  my  own  collec- 
tion of  preparations.  Second.  In  some  examples  where  the  whole  cir- 
cumference of  a  vessel  has  become  aneurismal,  a  spontaneous  cure  has 
been  effected  by  a  canal  being  left  through  the  centre  of  the  lamel- 
lated  coagulum,  through  which  the  blood  continued  to  circulate. 
There  is  reason  to  believe  this  to  be  an  extremely  rare  mode  of  spon- 
taneous cure.  Third.  It  occasionally  happens  that  from  over-disten- 
sion, or  some  other  circumstance,  inflammation  of  the  sac  and  sur- 
rounding  parts  intervenes,  and  goes  on  to  gangrene,  the  whole  of  the 
aneurismal  tumour  sloughing  away,  and  by  that  means  a  spontaneous 
cure  is  effected ; — hemorrhage  from  the  vessels  leading  to  the  part 
being  prevented  by  the  same  process  as  when  gangrene  takes  place  in 
other  circumstances.  Fourth.  Another  mode  is  by  the  aneurism 
pressing  on  the  trunk  leading  to  or  from  the  aneurism,  so  as  to  ob- 
struct the  circulation.  If  the  size  and  position  of  the  tumour  be  such 
as  to  cause  an  approximation  of  the  opposite  sides  of  the  artery  either 
on  the  cardiac  or  capillary  side,  there  can  be  no  doubt  that  a  cure 
will  be  the  result.  When  the  pressure  is  on  the  cardiac  side,  the 
cure  is  effected  on  the  same  principle  as  in  one  of  the  modes  of  sur- 
gical treatment  described  in  the  next  section.  Fifth.  Pressure  on  the 
trunk  leading  to  the  aneurism  may  be  produced  by  other  causes  than 
the  aneurism  itself,  as  by  a  tumour  not  aneurismal,  or  by  another 
aneurism  on  a  neighbouring  artery  ;  and  thus  a  spontaneous  cure  may 
result.  Liston  records  an  example  of  subclavian  aneurism,  which 
on  dissection  was  found  ( to  have  been  cured  by  an  aneurism  of  the 
arteria  innominata.  Sixth.  The  same  favourable  result  will  follow, 
when  inflammation  takes  place  in  the  artery,  and  fills  its  calibre  with 
coagulum.  Seventh.  Sometimes  a  portion  of  lamellated  fibrinous 
coagulum  becoming  detached  falls  into  the  sac,  and  thus  causes  dimi- 
nution, or  complete  occlusion  of  the  mouth.  In  the  latter  case,  co- 
agulation of  the  blood  in  the  sac  must  take  place,  and  in  the  former 
the  consequent  diminution  of  the  circulation  through  the  sac  is  much 
calculated  to  promote  deposition  of  fi brine,  and  to  accomplish  a  spon- 
taneous cure.  In  this  mode  the  artery  may  or  may  not  become  im- 
pervious. Eighth.  A  portion  of  the  coagulum  may  tall  into  the 
artery  and  obstruct  it,  thus  effecting  a  cure.  Or,  Ninth.  The  aneu- 
rism may  burst  and  become  diffuse.  If  the  presence  of  the  diffusely 
infiltrated  blood  do  not  give  rise  to  the  untoward  consequences  formerly 
described,,  it  may  by  its  pressure  on  the  cardiac  side  of  the  tumour  so 
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weaken  the  force  of  the  circulation  through  the  aneurism,  as  to  pro- 
mote the  deposition  of  lamellated  coagulum,  or  to  arrest  the  circula- 
tion of  the  fluid  parts  of  the  contents  of  the  sac,  and  thus  promote 
their  coagulation.  Such  are  the  methods  by  which  nature  sometimes, 
though  rarely,  effects  a  spontaneous  cure  ;  and  it  may  be  a  consolation 
to  patients  who  are  subjects  of  aneurisms  in  inaccessible  situations,  to 
know  that  their  case  is  not  hopeless,  and  that  a  spontaneous  cure  is 
not  impossible. 


'  TREATMENT  OF  ANEURISM. 

The  treatment  of  aneurism  is  of  two  kinds — medical  and  surgical. 
Medical  treatment  can  alone  be  employed  in  internal  aneurisms,  and 
surgical  is  applicable  to  those  which  are  external. 

Medical  Treatment. — The  indications  to  be  fulfilled  by  medical 
treatment  are,  to  reduce  the  quantity  of  blood,  and  the  force  and  fre- 
quency of  the  heart's  action,  so  as  to  diminish  the  eccentric  pressure 
upon  the  walls  of  the  aneurism,  and  to  increase  the  plasticity  of  the 
blood,  for  the  purpose  of  favouring  the  deposition  of  laminated  fibrine. 
The  means  for  accomplishing  these  objects  vary  according  to  the 
state  of  the  patient.  In  all  cases,  perfect  rest  in  bed,  freedom  from 
all  mental  or  bodily  excitement,  removal  of  all  sources  of  irritation 
and  of  influences  capable  of  causing  disordered  secretions,  are  indis- 
pensable. In  other  particulars,  the  treatment  varies  according  as  the 
patient  is  in  a  hyperemic  or  anemic  condition  of  system.  If  the 
patient  be  in  a  hyperemic  state,  when  the  impulse  is  usually  strong, 
and  the  progress  of  the  disease  rapid,  along  with  the  use  of  the  above- 
mentioned  means,  total  abstinence  from  stimulants,  reduction  of  the 
diet  to  six  ounces  of  bread  in  the  day,  two  ounces  of  animal  food,  and 
a  little  milk  and  water,  the  occasional  use  of  a  saline  aperient,  and  if 
the  heart's  action  be  very  strong,  venesection  to  a  small  extent,  con- 
stitute the  proper  treatment ;  whereas,  if  the  patient  be  of  an  anemic 
habit,  nutritious,  but  solid  animal  diet,  little  liquid,  preparations  of 
iron,  and  the  occasional  use  of  opiates,  are  the  most  favourable 
remedies  for  removing  the  weakness  and  irritability  of  system,  for 
obviating  the  defect  of  fibrine  in  the  blood,  and  for  promoting  the 
deposition  of  stratified  fibrine  in  the  sac.  Such  are  the  views  enter- 
tained at  prese  nt  as  to  the  principles  by  which  we  should  be  regulated 
m  the  medical  treatment  of  aneurism.  They  appear  rational;  and 
although  a  cure  by  medical  treatment  is  comparatively  of  rare  occur- 
rence, yet  their  adoption  in  some  cases  has  been  followed  by  the 
desired  result  ■  and  when  they  cannot  avert,  they  tend  to  delay  the 
fatal  result.  Pelletan,  Hodgson,  Tuflhell,  and"  others,  have  seen 
favourable  results  from  medical  treatment ;  and  I  met  with  one 
instance  of  a  sacciform  aneurism  of  the  aorta,  where  a  perfect  cure 
took  place  under  this  mode  of  treatment.  The  medical  treatment  of 
aneurism  was  originally  proposed  and  practised  by  Valsalva  and 
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Albertmi.  It  lias  been  designated  their  treatment  of  aneurism,  and 
from  their  recommendation  and  that  of  others,  it  acquired  a  celebrity, 
which,  however,  it  has  not  maintained.  Valsalva  and  Albertini  re- 
duced their  patients,  by  repeated  abstractions  of  blood,  to  such  an 
extreme  degree  of  debility  that  they  could  scarcely  raise  their  arms 
from  bed;  they  enjoined  the  most  perfect  quietude,  both  of  body  and 
mind  ;  they  directed  that  their  patients  should  be  kept  constantly  in 
the  horizontal  posture  in  bed ;  and  that  their  diet  should  be  of  the 
most  unstimulating  kind.  They  gradually  reduced  the  quantity  of 
food  to  half  a  pound  of  pudding  in  the  morning  and  a  quarter  of  a 
pound  in  the  evening,  forbidding  everything  else  except  a  limited 
quantity  of  water.  When  the  strength  of  the  heart's  action  was  re- 
duced to  such  an  extent  that  the  patient  could  scarcely  be  raised  from 
the  horizontal  posture  without  danger  of  fainting,  the  diet  was  then 
gradually  increased.  Such  was  the  medical  treatment  of  aneurism 
practised  by  Valsalva  and  Albertini.  Its  efficiency  in  arresting 
the  progress  of  internal  aneurisms  and  accomplishing  a  cure,  they  be- 
lieved they  had  proved,  and  so  also  did  Pelletan  and  others ;  but  be 
that  as  it  may,  there  is  reason  to  believe  that  its  effects  have  been 
much  overrated,  and  there  can  be  no  doubt,  that  few  will  submit  to 
its  employment  to  the  extent  practised  by  Valsalva  and  Albertini ; 
that  in  some  persons  it  is  not  free  from  the  danger  of  proving  fatal, 
by  inducing  other  disease  ;  and  that  in  all  its  details,  it  is  not  suitable 
for  the  opposite  conditions  of  system  met  with  in  those  who  are  the 
subjects  of  aneurism. 

Surgical  Treatment. — Until  John  Hunter,  in  1785,  proposed  and 
practised  his  operation  for  the  cure  of  aneurism,  the  treatment  adopted 
was  either  amputation,  or  the  employment  of  pressure,  or  the  per- 
formance of  some  one  or  other  of  the  following  operations.  One  of 
the  earliest  operations  we  read  of  is  that  which  was  practised  in  the 
time  of  Celsus,  who  lived  in  the  beginning  of  the  first  century  of 
Christianity,  and  was  the  most  elegant  writer  on  medicine  and  surgery 
among  the  Romans.  In  those  days  the  practice  was  to  open  the 
tumour,  to  clear  out  its  contents,  and  to  endeavour  to  stop  the  he- 
morrhage by  thrusting  the  actual  cautery  into  the  wound — a  pro- 
cedure almost  invariably  fatal,  and  it  would  have  been  very  surprising 
if  it  had  been  otherwise.  Another  operation  is  that  which  was  prac- 
tised by  Rufus  the  Ephesian,  a  zealous  surgeon  who  flourished  in  the 
beginning  of  the  second  century,  in  the  time  of  the  Emperor  Trajan. 
He  first,  by  means  of  a  ligature,  secured  the  artery  immediately  above 
the  aneurism,  and  then  cut  into  the  tumour  and  removed  its  con- 
tents. Antyllus,  who  is  generally  believed  to  have  flourished  in  the 
beginning  of  the  fourth  century,  followed  the  example  of  Rufus  in 
cutting  into  the  aneurismal  swelling,  and  removing  its  contents;  but 
he  previously  tied  the  artery  below,  as  well  as  above  the  swelling, 
and  endeavoured  to  heal  the  wound  by  granulation.    Such  were  the 
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operations  practised  among  the  Eomans.    The  Greek  and  Arabian 
writers  recommended  an  operation  in  some  measure  different  from 
those  practised  among  the  Eomans,  and,  in  one  particular,  bearing  a 
resemblance  to  that  in  use  at  the  present  day.    Aefcius,  a  native  of 
Amida,  and  a  pupil  of  the  celebrated  School  of  Alexandria,  who 
nourished  in  the  middle  of  the  sixth  century,  and  the  celebrated 
Paulus  ^Egineta,  also  a  pupil  of  the  Alexandrian  School,  who  lived 
about  the°middle  of  the  seventh  century,  both  practised  the  same 
operation.    Aetius  recommended  for  the  cure  of  aneurism  at  the 
bend  of  the  arm,  to  include  the  brachial  artery  in  a  ligature  a  little 
below  the  axilla,  and  then  to  evacuate  the  contents  of  the  aneurism  : 
the  peculiarity  of  this  method  was,  the  application  of  the  ligature  at 
a  considerable  distance  from  the  aneurism.  Paulus  ^Egineta  not  only 
practised  this  operation  for  the  cure  of  aneurism  at  the  bend  of  the 
arm,  but  adopted  it  also  in  aneurisms  in  various  other  situations. 
Such  was  the  practice  recommended  by  the  Greek  writers.  These 
operations  were  succeeded  by  one  still  more  formidable  and  dangerous, 
which  consisted  in  opening  the  aneurismal  sac,  clearing  out  its  con- 
tents, then  searching  for  the  artery  and  securing  it  by  a  ligature,  both 
above  and  below,  at  its  openings  into  the  sac.  This  horrible  and  dan- 
gerous procedure  was  always  attended  with  extreme  pain  and  irrita- 
tion, and  was  for  the  most  part  fatal,  as  might  have  been  anticipated, 
considering  the  many  hazards  which  the  patient  had  to  encounter. 
Another  operation,  practised  by  Guattani  and  others,  consisted  in 
laying  open  the  sac,  removing  its  contents,  and  applying  graduated 
compresses  to  the  extremity  of  the  artery  at  the  mouth  of  the  sac. 
In  performing  this  operation,  some  surgeons,  among  whom  was  Guat- 
tani, endeavoured  to  arrest  the  hemorrhage  by  pressure  alone,  using 
compresses  for  this  purpose  ;  others,  retaining  the  use  of  compresses, 
also  applied  styptics.    After  the  introduction  of  the  tourniquet  by 
Morel,  towards  the  end  of  the  seventeenth  century,  the  danger  from  loss 
of  blood  during  the  operation  was  diminished,  as  hemorrhage  could  be 
prevented  until  the  surgeon  had  accomplished  the  immediate  object  of 
his  operation.    Whoever  reads  the  description  of  their  operations,  as 
given  by  Guattani,  Deschamps,  Pelletan,  and  others,  will  readily  admit 
that  few  things  in  the  history  of  surgery  are  more  horrible,  and  that  it 
is  not,  therefore,  very  surprising  that  many  surgeons  in  those  days 
arrived  at  the  conclusion,  that  until  a  safer  and  more  successful  mode  of 
operation  should  be  discovered,  the  most  advisable  procedure  was  am- 
putation, which,  accordingly,  was  often  resorted  to.  Another  operation 
was,  however,  before  long  suggested — namely,  the  method  so  success- 
fully practised  at  the  present  day,  of  tying  arteries.   It  seems  very  sur- 
prising that  there  has  been  so  much  difference  of  opinion  as  to  whether 
this  operation  should  bear  the  name  of  Anel,  of  Desault,  or  of  Hunter, 
when,  by  a  careful  examination  of  the  then  practice,  it  is  so  easy  to 
determine  the  merit  which  belongs  to  each  of  these  great  men. 
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To  Anel  undoubtedly  the  merit  belongs  of  having  first  introduced 
the  important  principle  of  not  interfering  with  the  aneurismal  sac, 
but  leaving  it  entire  ;  he  tied  the  artery  above  the  sac,  but  as  close 
to  it  as  possible.  This  method  he  successfully  practised  on  the  bra- 
chial artery  in  1713  ;  the  important  point  in  it  is,  the  placing  of  the 
ligature  on  the  artery,  and  not  interfering  with  the  tumour. 

The  treatment  which  was  practised  by  Anel  for  aneurism  of  the 
brachial  artery,  Desault  applied  to  a  case  of  aneurism  of  the  popliteal 
artery  in  the  Hotel-Dieu,  Paris,  in  the  month  of  June,  1785— the 
same  year  in  which  Hunter  performed  his  first  operation.  The  grand 
objection  to  the  method  practised  by  Anel  and  Desault  is,  that  the 
artery  was  tied  as  close  as  possible  to  the  aneurismal  sac  ;  its  recom- 
mendation is,  its  principle  of  not  interfering  with  the  tumour. 

Treatment  by  Ligature.  —  To  John  Hunter  undoubtedly  belongs 
the  merit  of  suggesting  the  method  now  so  generally  adopted,  and  of 
establishing  its  success  by  experience.  In  Hunter's  method,  to  which 
he  was  led  by  a  consideration  of  the  physiological  principles  appli- 
cable to  the  cure  of  this  disease,  the  aneurismal  sac  is  not  interfered 
with,  and  the  artery  is  tied  on  the  cardiac  side  of  the  tumour,  at  a 
considerable  distance  from  it,  where  the  artery  is  easily  accessible,  and 
where  its  coats  are  more  likely  to  be  free  from  disease,  the  removal  of 
the  aneurism  being  left  to  the  action  of  the  absorbents.  Hunter  per- 
formed his  first  operation  in  St.  George's  Hospital,  London,  in  December, 
1785,  a  few  months  after  Desault's  ojieration  in  the  Hotel-Dieu,  Paris, 
in  a  case  of  pojjliteal  aneurism,  for  the  cure  of  which  he  tied  the  fe- 
moral artery ;  and  the  desired  result  was  obtained.  This  mode  of 
operation  is  justly  regarded  as  one  of  the  greatest  improvements  in 
surgery,  nor  can  there  be  any  question  that  Hunter  is  entitled  to  the 
praise  of  having  first  suggested  it  and  proved  its  success.  It  has 
been  said  "  that  those  who  render  themselves  useful  to  their  fellow- 
men  by  their  important  discoveries  in  the  sciences  belong  to  every 
country,  and  that  they  deserve  praise  from  one  pole  to  the  other ; 
but  it  seems  to  us,  also,  that  each  nation  may,  without  being  taxed 
with  egotism,  claim  for  itself  and  attach  to  its  own  soil  the  discove- 
ries or  improvements  which  are  its  property,  and  which  tend  to  in- 
crease its  scientific  glory." 

As  the  effects  of  a  ligature  properly  applied  to  an  artery,  and 
the  various  changes  which  result,  have  already  been  minutely  de- 
scribed in  a  former  section,  it  seems  unnecessary  to  do  more  than  to 
refer  to  that  description,  and  to  add,  that  the  immediate  objects  the 
surgeon  wishes  to  accomplish  are,  greatly  to  diminish  the  quantity, 
and  to  enfeeble  the  circulation  of  blood  in  the  sac,  which  will  be  in- 
dicated by  slight  contraction  of  the  sac  at  the  moment  the  force  of  the 
blood  is  arrested  by  the  application  of  the  ligature,  the  arrest  of  both 
the  pulsation  and  the  bruit,  and  followed  by  the  deposition  of  strati- 
fied fibrine  in  concentric  layers  within  the  sac,  until  the  tumour  be- 
comes entirely  solidified. 
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The  ultimate  condition  desired  of  the  contents  of  the  sac  is,  their 
entire  solidification  by  the  deposition  of  laminated  fibrine,  and  with 
the  view  of  obtaining  that  solidification,  the  immediate  effect  wished 
to  be  produced  on  the  circulation  through  the  sac  by  the  application 
of  the  ligature  is,  that  the  circulation  of  blood  in  the  sac  should  bo 
enfeebled,  but  not  arrested.  The  absence  of  either  of  these  conditions, 
instead  of  being  desirable,  may  be  the  cause  of  failure.  Too  forcible 
circulation,  persisting  or  returning  after  deligation,  may  prevent  the 
deposition  of  fibrine ;  and,  on  the  other  hand,  a  certain  amount  of 
flow  of  blood  through  the  sac  is  necessary  to  allow  of  the  deposition 
of  fibrine ;  but,  besides,  complete  arrest  of  circulation  in  the  sac  is 
followed  by  coagulation  of  blood.  The  coagulum  acts  as  a  foreign 
body,  gives  rise  to  suppuration,  gangrene,  or  other  untoward  results, 
and  in  large  aneurisms,  in  some  situations,  is  one  of  the  frequent 
causes  of  death  after  operation.  The  desirable  state  after  deligation 
is  a  continuous  but  not  pulsatory  stream,  and  by  collateral  circulation 
and  regurgitation,  this  necessary  amount  of  circulation  is  usually  ob- 
tained. Abnormity  of  the  vascular  system,  or  too  free  collateral 
communication,  may  allow  sufficiently  forcible  circulation  to  cause  re- 
turn of  pulsation.  The  appearance  of  this  symptom  has  sometimes, 
but  not  in  the  great  majority  of  cases,  been  attended  by  return  of 
bruit.  Recurrent  pulsation  is  much  more  common  in  some  aneurisms 
than  in  others ;  for  example,  it  is  much  more  common  in  aneurism 
of  the  common  carotid  than  in  aneurism  in  the  under-extremities  ; 
and  in  all  cases  it  is  a  symptom  that  gives  rise  to  anxiety ;  but  in  the 
great  majority  of  instances  it  disappears  under  the  use  of  rest,  dietetic 
regulations,  the  cautious  employment  of  cold,  and,  where  advisable, 
very  gentle  pressure  over  the  aneurism.  In  all  cases  of  operation  it 
is  of  the  utmost  importance  that  a  favourable  condition  of  the  circu- 
lation and  of  the  constitution  of  the  blood  should  be  obtained  by 
medical  treatment  before  venturing  on  operative  proceedings. 

The  tumour  is  gradually  diminished  by  absorption ;  and,  with  re- 
gard to  the  condition  of  the  main  trunk  on  which  the  aneurism  is 
situated,  it  has  been  found,  in  some  instances,  that  it  has  become  obli- 
terated from  the  first  branch  above  the  ligature  to  the  first  below 
the  aneurism,  an  example  of  which  is  mentioned  by  Sir  Astley  Cooper, 
where  the  obliteration  extended  from  the  origin  of  the  deep  femoral 
artery  to  the  commencement  of  the  tibial  arteries. 

But  such  an  extent  of  obliteration  is  extremely  rare  ;  and  in  most 
specimens  which  have  been  examined  and  recorded,  it  has  been  found 
that  the  trunk  has  been  obliterated  in  two  situations,  namely,  from 
-the  first  branch  above  the  ligature  to  the  first  branch  below  it,  and  for 
a  short  distance  above  and  below  the  aneurism  :  so  that  an  insulated 
portion  of  the  artery  preserves  its  cavity  between  the  obstructed 
parts,  and  a  double  collateral  circulation  connected  with  the  insulated 
portion  assists  in  maintaining  the  circulation  through  the  extremity 
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By  one  collateral  circulation  blood  is  conveyed  from  the  arterial 
trunk  above  the  ligature  to  the  upperpart  of  the  insulated  portion  ; 
and  by  the  other,  from  the  insulated  portion  to  the  main  trunks  on 
the  distal  side  of  the  aneurism.  At  the  time  when  Hunter  performed 
his  operation,  the  proper  method  of  applying  a  ligature  to  an  artery 
was  not  known  ;  and  to  prevent  hemorrhage,  various  plans  were 
adopted,  which  were  calculated  to  ensure  the  occurrence  of  the  event 
they  were  intended  to  avert.  Some  of  these  methods  were,  the  appli- 
cation of  ligatures  of  reserve,  tying  the  ligature  very  loosely  from  a 
dread  of  dividing  too  early  the  arterial  coats,  the  application  of  pieces 
of  tape  for  ligatures,  and  the  introduction  of  soft  bodies,  such  as 
pieces  of  cork,  between  the  ligature  and  the  artery.  But  the  experi- 
ments and  the  investigations  of  Jones,  Stilling,  Spence,  and  others, 
having  discovered  and  established  the  principles  which  should  be  the 
guide  in  applying  a  ligature  to  an  artery,  the  Hunterian  operation 
has,  by  the  application  of  these  principles,  been  brought  to  its  present 
state  of  perfection.  The  site  selected  for  the  operation  should  not  be 
so  near  to  the  aneurism  as  to  interfere  with  the  artery  where  its  coats 
are  the  subject  of  degeneration,  nor  so  distant  from  it  as  to  risk  the 
danger  of  too  free  a  collateral  circulation.  The  ligature  should  be 
small,  round,  and  firm ;  the  artery  should  be  exposed  as  little  as  pos- 
sible in  front,  only  so  far  as  to  admit  the  point  of  the  needle  into 
contact  with  the  artery ;  and  laterally  and  underneath,  only  by  the 
track  of  the  needle.  The  ligature  should  be  tied  very  firmly,  so  as 
to  divide  the  inner  and  middle  coats ;  one  end  of  it  should 
be  cut  off,  and  means  used  to  promote  union  of  the  wound  by  the 
first  intention.  After  the  operation,  the  limb  should  be  placed  in  a 
convenient  position,  the  part  where  the  vessel  is  situated  being  re- 
laxed. The  temperature  of  the  limb  usually  falls  a  little,  but  it  soon 
rises  ;  and  as  the  collateral  circulation  becomes  established,  it  rises 
above  the  natural  standard.  While  the  temperature  is  below  that 
standard,  it  is  extremely  injudicious  to  interfere  in  any  way,  except 
by  covering  the  limb  with  flannel,  or  some  soft  cloth;  for  reac- 
tion speedily  comes  on  without  interference ;  and  there  can  be  no 
doubt  that  in  various  instances  where  gangrene  has  followed,  it  has 
been  the  result  of  excessive  reaction  induced  by  the  application  of 
heat  and  stimulants  during  the  depression  which  had  been  occasioned 
by  the  tying  of  the  main  trunk,  and  the  consequent  stoppage  of  the 
supply  of  blood.  Until  some  time  after  the  ligature  has  come  away, 
it  is  necessary  to  enjoin,  not  only  that  the  body  be  kept  in  perfect  rest, 
but  also  that  the  patient  should  guard  against  any  mental  emotion, 
or  any  circumstance  by  which  the  circulation  might  be  accelerated. 
At  no  period  is  this  more  necessary  than  at  the  removal  of  the  liga- 
ture. In  some  few  instances,  but  it  is  an  extremely  rare  occurrence, 
the  temperature  does  not  rise  above  the  natural  standard  at  any 
period  after  the  operation ;  the  reason  of  which  is  supposed  to  be, 
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that  the  collateral  circulation  had  become  fully  established  before  the 
performance  of  the  operation.  From  what  has  been  stated  it  will  be 
evident  that  only  one  ligature  should  be  used.  The  only  exception 
to  this  rule  is,  when  from  any  circumstance  it  happens,  that  at  the 
part  where  the  artery  is  to  be  tied,  it  is  injudiciously  detached  from 
its  surrounding  relations  j  in  such  a  case  it  is  prudent  to  apply  two 
ligatures,  one  at  each  extremity  of  the  detached  portion — a  practice  as 
ancient  as  the  time  of  Aetius, — and  to  divide  the  artery  between 
them,  or  to  leave  it  entire,  as  may  seem  advisable  in  the  particular 
circumstances  of  the  case. 

Three  different  kinds  of  operation  by  ligature  have  been  prac- 
tised ;  namely,  that  of  Hunter,  that  of  Brasdor,  and  that  of  War- 
drop.    The  following  diagrams  illustrate  them  : 


Fig.  187.  Fig.  188.  Fig.  189. 


Hunter's  mode.  Brasdor's  mode.  Wardrop's  mode. 


From  what  has  been  stated,  the  nature  and  advantages  of  the 
Uunlerian  operation  are,  I  trust,  evident.  It  consists,  as  has  been 
already  explained,  in  tying  the  aneurismal  artery  on  the  cardiac  side 
of  the  tumour,  and  at  some  distance  from  it.  Brasdor's  operation 
consists  in  tying  the  trunk  of  the  artery  on  the  distal  side  of  the 
aneurism,  and  in  its  near  proximity.  Wardrop's  operation  consists 
in  tying  one  of  the  two  terminating  branches  of  the  artery  on  the 
distal  side  of  the  aneurism.  Brasdor  suggested  that  his  mode  of 
operation  might  be  applicable  to  some  aneurisms  so  placed  as  to 
render  the  Hunterian  operation  impracticable.  Desault  also  recom- 
mended this  mode,  but  neither  he  nor  Brasdor  performed  the  opera- 
tion. Their  contemporary,  Deschamp,  was  the  first  who  did; 
-  but  it  was  under  very  unfavourable  circumstances,  and  without 
success,  in  a  case  of  aneurism  as  high  upon  the  common  femoral 
as  Poupart's  ligament.  Sir  A.  Cooper  was  the  next  who  prac- 
tised this  method ;  it  was  in  a  case  of  aneurism  of  the  external 
iliac ;   the  common  femoral  was   tied,  but  the   patient  died  of 
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the  bursting  of  the  tumour  some  time  afterwards.  These  are  the 
only  two  instances  on  record,  in  whicli  during  a  period  of  more  than 
forty  years  Brasdor's  method  was  performed,  and  from  their  un- 
favourable results  it  fell  into  disrepute.  To  Wardrop  belongs  the 
merit  of  having  first  proved  the  success  of  Brasdor's  operation.  The 
subject  of  the  operation  was  a  female,  seventy-five  years  of  age,  and 
the  case  was  one  of  aneurism  of  the  common  carotid  artery,  where  it 
was  impracticable  to  tie  the  artery  on  the  cardiac  side  of  the  tumour. 
He  tied  the  carotid  on  the  capillary  side,  and  the  result  was  success- 
ful. Wardrop  performed  this  operation  in  1825,  and  it  has  since 
been  practised  by  Bush  and  others,  in  cases  of  carotid  aneurism ;  and 
the  results  have  proved,  that  although  it  is  a  mode  of  treatment,  in 
principle  obviousty  very  inferior  to  the  Hunterian  method,  and  not 
generally  applicable,  yet  a  surgeon  is  perhaps  justified  in  recom- 
mending it  for  certain  aneui'isms,  situated  so  near  the  trunk  as  to 
render  it  impossible  to  tie  the  artery  on  the  cardiac  side  of  the 
tumour.  It  is  obvious  that  the  common  carotid  presents  the  most 
favourable  conditions  for  the  success  of  Brasdor's  operation  ;  because 
if  it  be  not  absolutely  indispensable,  there  can  be  no  doubt  that  it  is 
highly  desirable,  that  no  vessel  should  originate,  either  from  the  sac 
or  between  the  sac  and  the  ligature.  And  from  this  it  follows,  that, 
as  the  number  of  aneurisms  in  which  that  condition  can  be  obtaiued 
is  comparatively  few3  the  utility  of  the  operation  is  proportionately 
limited,  and,  moreover,  the  danger  of  the  operation  is  increased  by 
making  it  necessary  to  include  the  artery  in  the  proximity  of  the 
aneurism. 

For  my  own  part,  I  have  never  been  able  to  form  any  but 
the  most  unfavourable  opinion  of  the  principle  of  the  distal  opera- 
tion. The  fiow  of  blood  through  the  sac  is  no  doubt  arrested,  but 
its  contents  are  not  in  a  condition  favourable  for  the  deposition  of 
stratified  fibrine  ;  and  besides,  if  the  contents  remain  fluid,  there  is 
no  obstacle  offered  to  the  impulse  of  the  heart  producing  eccentric 
distension ;  and  if  they  become  coagulated,  the  coagulum  will,  in  all 
probability,  lead  to  inflammation,  ending  in  suppuration,  gangrene, 
or  other  distressing  results.  But  if  the  operation  be  bad  in  prin- 
ciple, it  certainly  is  dangerous  in  practice,  for  of  27  cases  collected 
by  Erichsen,  death  speedily  occurred  in  20,  and  in  the  remaiuing 
7,  the  results  were  far  from  being  very  satisfactory,  although  the 
patients  escaped  with  their  lives. 

Wardrop  suggested  his  operation  of  tying  one  of  the  two  ter- 
minating branches  of  the  artery,  on  the  distal  side,  for  the  cure  of 
aneurism  so  situated  that  neither  Hunter's  method  nor  Brasdor's 
can  be  adopted;  as,  for  example,  for  aneurism  of  the  artcna 
innomiuata ;  and  he  was  led  to  do  so  by  thiukiug,  that  if  the  circula- 
tion in  the  sac  could  be  diminished,  by  stopping  a  portion  of  the 
blood  passing  through  it,  that  would  be  sufficient  to  promote  the 
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deposition  of  laminated  fibrine.    With  this  view,  he  tied  the  sub- 
clavian beyond  the  scaleni  for  the  cure  of  aneurism  of  the  arteria 
innominata.    The  effect  of  this  operation,  as  Wardrop  believed,  was 
to  stop  the  passage  of  probably  about  one-third  of  the  blood  circulation 
through  the  sac,  the  two  remaining  thirds  going  to  supply  the  carotid 
and  the  branches  of  the  subclavian.    The  size  of  the  tumour  and  its 
pulsation  diminished ;  and,  on  the  ninth  day,  pulsation  returned  in 
the  right  carotid ;  the  obstruction  of  which,  from  the  time  of  the 
operation,  may  have  contributed  to  the  result,  which  was  to  retard 
the  progress  of  the  disease,  as  the  patient  did  not  die  till  two  years 
after  the  operation.    Three  modifications  of  this  operation  for  the 
cure  of  aneurism  of  the  innominata  have  been  practised,  namely, 
tying  the  subclavian  in  its  third  division,  tying  the  common  carotid, 
and  tying  both  the  subclavian  and  common  carotid.    1st.  Tying  the 
subclavian  alone  has  been  performed  three  times.    The  operators 
were  Wardrop,  Dupuytren,  and  Langier.    One  of  the  patients  died 
on  the  ninth  clay,  another  in  a  month  after  the  operation,  and  in  the 
third  instance  the  patient  lived  for  two  years.    2nd.  Tying  the 
carotid  alone  has  been  performed  eight  times.    The  operators  were 
Evans,  Mott,  Key,  Fergusson,  Morrison,  Campbell,  Hutton,  and 
"Wright.     In  one  case  only  was  the  disease  cured,  and  in  that 
it  was  by  inflammation  and  suppuration  of  the  sac,  which  gave 
rise  to  destruction  of  the  arteries  of  the  right  upper  extremity, 
and  of  the  carotid  and  its  branches.    Of  the  remaining  7  patients, 
1  died  in  a  few  hours,  1  on  the  seventh  day,  1  on  the  nineteenth  day, 
1  seven  months  after  operation,  1  twenty  months  after  operation,  1  on 
sixtieth  day,  and  1  on  sixty-sixth.    3rd.  Both  the  carotid  and  sub- 
clavian have  been  tied  in  3  cases.  The  operators  were,  Fern,  Wickham, 
and  Rossi.     In  one  case,  the  two  operations  were  performed  simul- 
taneously, and  the  patient  died  in  six  days.    In  the  second,  nearly 
two  years  intervened  between  the  two  operations,  and  the  patient 
died  in  three  weeks  after  the  second    operation.    In  the  third, 
the  interval  between  the  two  operations  was  two  months  and  a  half, 
and  the  patient  died  from  the  bursting  of  the  sac.    The  limits  of  this 
work  will  not  allow  me  to  give  the  details  of  the  different  cases,  but 
from  what  has  been  stated  it  will  be  seen,  that  Wardrop's  operation 
has  been  performed  in  one  or  other  of  its  three  modifications,  14 
times  in  all  j  that  in  1  case  the  disease  was  cured,  in  1  retarded, 
and  the  remaining  12  died.    It  is  my  decided  opinion  that  the  prin- 
ciple of  this  operation  is  unsound  and  indefensible ;  but  be  that  as  it 
may,  it  is  perfectly  clear  that  its  performance  has  been  the  means  of 
.  diminishing  instead  of  increasing  the  duration   of  life,  and  that 
it  should  now  be  excluded  from  the  list  of  justifiable  surgical 
operations. 
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TREATMENT  OF  ANEURISM   BY  PRESSURE. 

Pressure  has  long  been  employed  in  the  treatment  of  aneurism,  and 
is  much  recommended  by  many  of  the  earlier  writers  ;  but  its  good 
effects  seem  to  have  been  much  overrated  :  for  although  the  records 
of  surgery  furnish  examples  of  the  cure  of  aneurisms  in  this  way, 
there  is  reason  to  believe  that  until  of  late  years,  when  it  has 
been  revived  and  employed  on  more  scientific  principles  than 
formerly,  the  cures  were  in  great  measure  owing  to  the  quietude, 
abstinence,  and  depletion  which  were  practised  at  the  same  time, 
and  which,  even  though  unaccompanied  by  pressure,  would  tend 
to  promote  a  spontaneous  cure.  The  pressure  was  applied  some- 
times to  the  whole  limb,  sometimes  to  the  aneurism  alone,  and 
sometimes  to  the  denuded  artery  ;  but  the  two  methods  most  fre- 
quently adopted  were,  to  apply  it  to  the  aneurism  and  the  artery 
leading  to  it,  or  to  the  artery  alone  on  the  cardiac  side  of  the 
tumour.  The  former  of  these  two  methods  was  adopted  by  Guattani, 
who  was  one  of  the  greatest  advocates  for  compression  in  the  treat- 
ment of  aneurism.  He  used  firm  compresses  over  the  tumour  and 
the  artery  leading  to  it,  and  applied  a  roller  from  the  under  part  of 
the  swelling  to  the  upper  part  of  the  limb.  He  applied  the  roller 
anew,  and  somewhat  more  tightly,  every  eighteen  or  twenty  days. 
With  this  local  treatment  he  combined  general  bloodletting,  rest, 
and  spare  diet.  "With  regard  to  the  result  of  this  procedure,  Guat- 
tani relates  that,  of  14  cases,  4  were  cured  ;  in  1,  the  treatment  was 
discontinued  on  account  of  the  pain ;  in  1,  after  the  use  of  pressure 
for  three  years,  an  operation  was  deemed  advisable  j  in  1,  the  tumour 
was  diminished,  but  the  result  is  not  stated  ;  and  in  7,  no  benefit 
was  obtained. 

Guattani  does  not  seem  to  have  had  an  idea,  that  by  this  treatment 
he  obliterated  the  artery  and  established  a  new  circulation  j  but 
Scarpa  conceived  that  when  pressure  effected  a  cure,  it  was  by  bring- 
ing into  contact  the  opposite  parietes  of  the  vessel,  and  producing 
obliteration  of  the  cavity  of  the  artery  by  adhesive  inflammation,  a 
process  to  which  the  diseased  condition  of  the  artery  is  sadly  hostile. 
In  some  instances  Guattani  employed  pressure  for  the  purpose  of  ex- 
citing suppuration  in  the  swelling. 

Pressure  on  the  artery  alone  at  some  distance  from  the  aneurism 
was  the  mode  of  treatment  often  adopted ;  the  limb  was  left  free, 
and  the  pressure  which  was  employed  with  the  intention  of  exciting 
inflammation  in  the  vessel,  and  rendering  it  impervious,  by  plastic 
deposition,  was  conGned  to  the  artery  and  to  the  opposite  point  of 
the  limb. 

This  method  was  successfully  employed  by  several  of  the  French 
surgeons,  particularly  by  Dubois  and  Dupuytren.  Dubois  cured 
several  external  aneurisms  by  pressure.    In  one  case  of  popliteal 
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aneurism,  the  pressure  was  applied  on  the  front  of  the  thigh  on  the 
25th  of  February,  and  the  patient  was  presented  to  the  faculty  of 
medicine  in  Paris  on  the  29th  of  the  next  month,  completely  cured. 
Other  French  surgeons  tried  this  method  of  treatment ;  and  in  this 
country  Blizard,  Sir  A.  Cooper,  Mr.  White,  and  others  ;  but  the  con- 
tinued pressure  necessary  to  induce  obliteration  caused  such  insup- 
portable pain,  that  it  was  often  found  impossible  to  persevere  with 
the  treatment;  and  this  circumstance,  together  with  the  local  in- 
flammation, sloughing,  and  constitutional  disturbance,  which  often 
resulted,  led  to  the  abandonment  of  it  in  this  country  as  a  means  of 
inducing  obliteration  of  the  vessel. 

The  treatment  of  aneurism  by  pressure  has  lately  been  revived  en- 
tirely on  new  and  improved  principles.  The  new  mode  of  employing 
pressure  has  been  attended  with  the  greatest  success,  and  constitutes 
one  of  the  most  gratifying  improvements  in  modern  surgery.  The 
ultimate  object  aimed  at  is,  the  consolidation  of  the  contents  of  the 
aneurismal  sac ;  and  its  attainment  is  sought  by  weakening  the  force 
of  the  circulation  through  the  aneurism.  For  this  purpose,  pressure 
is  applied  to  the  artery  leading  to  the  aneurism  at  a  considerable  dis- 
tance from  the  tumour,  and  employed  to  an  extent  only  to  weaken 
the  force  of  the  circulation,  and  not  to  produce  obliteration  of  the 
artery.  As  this  does  not  require  severe  pressure,  the  objections  made 
to  the  former  mode  of  treatment,  that  it  was  impracticable  on  ac- 
count of  the  pain,  and  that  the  pressure  often  gave  rise  to  severe  and 
dangerous  local  results,  cannot  be  urged  against  the  method  now 
employed. 

The  late  Dr.  Bellingham,  one  of  the  surgeons  of  St.  Vincent's 
Hospital,  Dublin,  had  the  merit  of  having  suggested  this  new  mode  of 
using  pressure,  and  of  haying  proved  its  success,  as  well  as  of  bringing 
the  subject  before  the  profession.  He  treated  a  considerable  number 
of  cases  with  perfect  success,  and  his  method  has  been  practised  with 
equally  gratifying  results  by  other  surgeons  iu  Dublin  and  elsewhere. 
Bellingham  stated,  in  regard  to  the  favourable  impression  entertained 
of  this  mode  of  treatment,  "  So  highly  satisfactory  has  been  the  re- 
sult of  compression  in  Dublin,  that  no  surgeon  of  that  city  would  in 
the  present  day  perform  the  operation  of  applying  a  ligature  to  the 
femoral  artery  for  popliteal  aneurism."  Tuffnell,  Cusack,  Hutton, 
Carte,  Porter,  Greatrex,  Newcomb,  O'Farrell,  and  other  eminent  sur- 
geons m  Dublin  and  elsewhere,  have  treated  aneurisms  by  this  new 
method  with  perfect  success  j  and  it  may  now  be  said,  that  this  mode 
of  treatment  has  received  the  approval  of  all  leading  surgical  autho- 
rises, with  the  exception  of  Syme,  whose  success  in  treating  aneurism 
by  Hunter's  operation  has  been  very  great.  Tuffnell's  work  on  the 
"  Treatment  of  Aneurism  by  Pressure,"  published  in  1851,  contains 
the  following  satisfactory  report  of  the  results  iu  39  cases  of  aneurism 
which  occurred  in  Dublin  during  eight  years  :_«In  30,  cure  perfect 
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and  complete  by  pressure  ;  in  1,  compression  was  discontinued,  the 
aneurism  not  subsequently  increasing  in  size  ;  in  2,  tbe  ligature  was 
resorted  to,  and  the  artery  tied  with  success  ;  in  3,  amputation  was 
necessary,  each  instance  being  followed  by  recovery  ;  in  1,  death  took 
place  from  erysipelas  ;  in  2,  death  took  place  from  co-existing  disease 
of  the  heart." 

There  are  many  aneurisms  beyond  the  reach  of  pressure,  and  there 
are  others  in  arteries  to  which  it  is  not  adapted  ;  but  such  facts  can- 
not reasonably  be  urged  as  objections  against  this  mode  of  treatment 
in  cases  to  which  it  is  applicable,  especially  as  its  employment  is  not 
attended  with  the  slightest  risk  to  the  patient ;  and  even  though  it 
be  unsuccessful,  it  will  retard  the  progress  of  the  disease,  and  inter- 
pose no  obstacle  to  the  subsequent  operation  by  ligature. 

"When  Bellingham  first  called  attention  to  this  interesting  subject, 
he  stated  as  his  opinion,  that  it  would  be  unnecessary  to  employ  such 
a  degree  of  pressure  as  would  cause  inflammation  and  obliteration  of 
the  artery  at  the  seat  of  the  pressure  ;  but  that  it  would  be  sufficient 
merely  to  weaken  the  circulation  through  the  artery  and  the  sac, 
thereby  favouring  consolidation  by  the  deposition  of  lamellated  co- 
agulum.  In  cases  treated  successfully  by  this  mode,  opportunities 
have  occurred  of  making  post-mortem  examinations  in  consequence 
of  the  fatal  results  of  other  diseases  ;  and  it  must  have  been  gratify- 
ing to  Bellingham  to  find,  that  in  most  of  these  instances,  the  main 
artery  was  pervious  everywhere  except  at  the  aneurism.  After  the 
Hunteriau  method,  the  main  trunk  is  impervious  at  two  parts, 
namely,  at  the  ligature,  and  at  the  aneurism,  and  usually  pervious 
between  them  ;  after  treatment  by  pressure  it  becomes  closed  only  at 
the  sac. 

Various  contrivances  have  been  employed  for  applying  the  pressure. 
Most  surgeons  strongly  recommend  that  the  pressure  should  be  con- 
stantly maintained  and  applied  at  different  points,  so  as  not  to  cause 
irritation  of  the  skin  ;  hence  it  becomes  desirable  to  have  more  pads 
than  one  in  front  of  the  artery.  One  appliance  which  has  been  used, 
is  an  arc  of  iron,  with  a  pad  behind,  and  two  or  more  in  front,  move- 
able by  means  of  screws  ;  one  pad  should  be  made  to  press  against  the 
artery,  and  when  it  causes  discomfort,  another  should  be  applied 
against  another  point,  after  which  the  pressure  by  the  former  should 
be  slackened.  For  the  purpose  of  more  decidedly  changing  the  situa- 
tion of  the  pressure,  some  use  two  instruments.  The  minimum  of 
pressure  necessary  to  control  the  circulation  is  applied  by  one  instru- 
ment, and  when  the  pain  becomes  irksome  it  is  decreased,  and  com- 
pression is  then  applied  by  screwing  up  the  other.  The  Signoroni 
Tourniquet  has  been  employed  for  producing  the  gentle  pressure,  and 
for  applying  it  at  different  points,  according  as  it  can  be  conveniently 
borne.  The  pressure  may  be  renewed  at  the  point  where  it  was  first 
applied,  when  the  parts  ljave  recovered  from  the  effects  of  the  former 
application. 
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Hoey's  clamp  has  also  been  employed.    Carte's  circular  compres- 
sor, and  Carte's  compressor  for  the  cure  of  femoral  and  popliteal 
aneurism,  are  preferable  to  any  of  the  three  above-mentioned  ap- 
pliances.   An  elastic  force,  derived  from  vulcanized  India-rubber,  is 
substituted  for  the  unyielding  pressure  of  the  screw,  and  they  will 
be  found  admirably  adapted  for  the  purposes  for  which  they  are  in- 
tended.   Some  recommend  the  compression  to  be  applied  by  means 
of  a  weight.    This  mode  of  compression  is  strongly  recommended  by 
Cusack,  in  an  interesting  paper  on  the  Treatment  of  Aneurism  by 
Compression,  in  the  number  of  the  "Dublin  Quarterly  Journal  of 
Medical  Science"  for  November,  1859.    In  that  paper  the  causes  of 
failure  are  pointed  out ;  the  results  of  experiments  instituted  with 
the  view  of  ascertaining  the  weight  necessary  to  arrest  the  circulation 
through  the  femoral  artery  are  stated  ;  and  it  is  strongly  recommended 
to  make  the  pressure  of  an  intermittent  character.    After  trying 
many  experiments,  the  conclusion  was  arrived  at,  that  seven  pounds 
aDd  a  half  may  be  assumed  as  the  amount  of  weight  required,  and 
that  six,  and  eight  and  a  half  pounds,  are  the  extremes  of  variation 
depending  on  differences  in  strength  of  arterial  pulse.    Cusack  re- 
commends that  a  weight  of  about  four  and  a  half  pounds  should  be 
applied  over  the  artery  at  the  groin  every  alternate  hour  during  the 
day,  and  withdrawn  at  night,  and  that  after  six  days,  when  the  col- 
lateral circulation  has  been  fully  established,  the  weight  should  be 
increased  to  eight  and  a  half  pounds,  so  as  to  imitate°  the  effect  of 
ligature,  leaving  it  on  but  an  hour  and  a  half  at  a  time.    It  will  thus 
be  seen,  that  there  are  diversities  as  to  the  means  by  which  the  pres- 
sure is  applied,  and  also  that  there  are  varieties  as  to  the  mode 
by  which  it  is  sought  to  make  the  pressure  as  little  irksome  as 
possible;  some,  as  Cusack,  fulfilling  the  last-mentioned  indication 
by  makmg  the  pressure  intermittent,  while  Tuffnell,  and  the  great 
majority  of  those  who  have  practised  compression,  by  changing  as 
directed  above,  the  spot  at  which  it  is  applied.  *" 

During  the  sixteen  years  « the  treatment '  of  aneurism  by  com- 
pression has  been  put  upon  its  trial,"  I  have  taken  the  greatest 
interest  in  this  subject,  and  in  October  1859,  went  to  Dublin  for 
no  other  purpose  than  to  satisfy  myself,  by  personal  observation,  of 
the  advantages  of  "the  bloodless  cure  of  aneurism."    By  the  much- 
valued  kindness  of  M,  Tuffnell,  I  had  the  advantage  of  learning, 
and  of  peeing,  al   I  possibly  could  desire  to  know  Tnd  see  regal 
ng  this  mode  of  treatment.    Mr.  Tuffnell  showed  me  cases  under 
treatment  in  hospital;    made  a  journey  of  nearly  one  hundred 
miles  into  the  country  to  show  me  a  large  popliteal  aneurism  he 
onsohdat ion  of  which  he  had  just  effected  by  means  of  pressure  ;'  and 
demonstrated  in  the  museums  the  extremely  instructive  prem" 
'  tions  of  vessels  taken  from  the  bodies  of  thos/who  ha Sled  0   otl  er 
Ureases  after  having  been  cured  of  «euri.m-P^tb^Wct " 
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had  previously  read,  and  which  it  was  exceedingly  interesting  to  me  to 
examine,  and  to  hear  the  histories  from  Mr.  Tuflhell.  The  result  to 
my  mind  was,  the  firm  belief  that  the  treatment  by  compression  is  a 
safe,  simple,  successful,  and  almost  painless  mode  of  curing  aneurism. 
The  surgeons  of  Dublin  can  have  no  possible  motive  for  preferring 
compression  to  operation,  except  the  conviction  that  it  is  the  prefer- 
able mode  of  treatment.  In  operative  surgery  "  whatever  men  dare, 
they  can  do"  as  well  as  hands  can  do ;  but  in  suitable  cases  they 
prefer  compression  to  operation,  because  they  believe  it  the  safer  mode 
of  treatment.  It  would  be  presumptuous  in  me  to  praise  men  so 
distinguished  ;  but  I  may  be  permitted  to  say,  that  my  instructive 
and  delightful  visit  filled  my  mind  with  the  highest  admiration  of 
the  talents  and  skill  of  the  surgeons  of  Dublin,  and  gave  me  a  strong 
impression  of  the  advanced  state  both  of  the  science  and  art  of  sur- 
gery in  that  city. 

APPRECIATION  OP  TWO  MODES  OF  TREATMENT. 

For  the  treatment  of  aneurisms  of  the  carotids  and  axillary  artery 
compression  is  quite  unsuitable.  Aneurisms  of  the  upper  extremity 
are  generally  false  aneurisms  of  traumatic  origin,  and  require  treat- 
ment which  will  be  described  under  the  head  of  False  Aneurism. 
Aneurisms  in  the  under  extremity  admit  of  treatment  either  by 
compression  or  by  ligature ;  and  it  will  be  found  that  the  results  of 
the  treatment  by  compression  contrast  very  favourably  with  those  by 
Hunterian  deligation.  Broca  analysed  127  cases  treated  by  com- 
pression, and  of  these,  116  were  successful,  being  in  the  ratio  of  9 1 
to  100,  and  only  6  died  from  the  effects  of  treatment.  On  the 
other  hand,  Crisp,  whose  statistics  give  a  lower  mortality  after 
ligature  than  any  I  have  seen,  states  that,  of  110  instances  in 
which  the  femoral  artery  was  ligatured  for  popliteal  aneurism,  12 
died.  The  cases,  however,  published  by.Bellingham  and  by  Norris 
are  perhaps  as  well  calculated  as  any  to  give  clear  views  of  this 
subject.  Of  32  compression  cases  given  by  Bellingham,  26  were 
cured  ;  in  2,  amputation  was  performed ;  in  1,  the  ligature  was 
applied  after  pressure  had  failed  ;  in  1,  death  was  caused  by 
erysipelas;  in  1,  death  was  caused  by  that  disease;  and  in  1,  the 
treatment  was  discontinued.  Thus  it  appears  that  2  died,  being  in 
the  ratio  of  1  to  1 6  ;  and  6  failed,  being  in  the  proportion  of  1  to  5-3. 
Of  188  cases  recorded  by  Norris,  in  which  the  artery  was  ligatured, 
142  were  cured,  and  46  died,  being  in  the  ratio  of  about  1  to  4.  It 
appears,  therefore,  perfectly  clear  that  it  is  the  duty  of  the  surgeon  to 
prefer  compression  to  deligation.  Should  compression  fail,  ligaturing 
the  artery  can  still  be  resorted  to,  and  certainly  not  with  less,  but 
with  greater  prospect  of  success ;  one  danger  of  failure,  namely, 
gangrene  of  the  limb,  being  diminished  by  the  increased  collateral 
circulation  caused  by  conqiression. 
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•  GALVANO-PUNCTURE,  INJECTION,  DIGITAL  COMPRESSION,  MANIPULATION, 

AND  CONTINUED  FLEXION. 

Galvano-puncture. — This  method  of  treatment  was  first  suggested 
by  Phillips,  and  revived  by  Petrequin,  Burci,  and  Bonnet.  The 
operation  is  founded  on  the  principle  of  the  galvanic  current  having 
the  power  of  coagulating  the  blood ;  and  this  is  sought  to  be  effected 
by  inti-oducing  two  long  acupuncture  steel  needles  into  the  sac,  con- 
necting them  with  a  galvanic  battery  of  moderate  tension,  keeping 
them  in  contact  with  each  other,  causing  them  to  meet  at  different 
points,  to  afford  a  better  chance  of  forming  clots,  and  continuing  the 
proceeding  from  10  to  15  minutes  at  a  time.  The  principle  on  which 
this  operation  is  founded  is  not  sound ;  as  stratified  fibre  is  the 
substance  by  which  we  desire  to  solidify  an  aneurism,  and  not 
coagulated  blood.  The  proceeding  is  very  painful,  and  not  un- 
attended with  danger,  and  the  results  are  not  encouraging.  Of 
23  cases  collected  by  Bonnet,  13  failed,  and  in  2  only  could  success 
be  attributed  to  galvano-puncture.  In  the  remaining  cases,  com- 
pression was  employed,  or  doubts  were  entertained  as  to  the  results. 

Injection  was  first  suggested  by  Monteggia  of  Milan,  who  recom- 
mended solutions  of  acetate  of  lead,  tannin,  and  other  astringents  ; 
but  many  experiments  were  made  on  the  lower  animals  by  French 
surgeons,  who  gave  the  preference  to  a  saturated  solution  of  the 
perchloride  of  iron,  which  is  introduced  into  the  sac  by  means  of  a 
small  glass  syringe,  the  piston  of  which  is  moved  by  a  screw,  to 
secure  the  more  steady  introduction  of  the  fluid,  and  to  remove  all 
danger  of  introducing  more  than  five  or  six  drops  in  all.  A  puncture 
is  just  made  by  an  exceedingly  small  trocar  and  canula,  the  latter 
being  retained  in  the  sac  until  the  fluid  is  introduced.  During  the 
injection,  pressure  should  be  made  above  and  below  the  sac,  to  confine 
the  blood  during  the  proceeding.  According  to  Malgaigne,  of  IP 
cases,  4  were  fatal,  all  had'bad  symptoms,  and  only  2  were  successful. 
This  proceeding  is  unsound  in  principle,  and  the  results  show  that 
the  adoption  of  it  is  not  justifiable. 

Manipulation. — Mr.  Fergusson  tried  manipulation  in  two  cases  of 
subclavian  aneurism ;  his  object  being  to  squeeze  a  portion  of  the 
coagulum  into  the  artery  in  the  hope  of  the  current  sending  it  into 
the  distal  portion,  impeding  the  circulation  through  the  sac,  and 
leading  to  solidification  of  its  contents.  The  repetition  of  this  mode 
of  treatment  appears  a  matter  of  very  questionable  propriety,  judging 
from  the  account  of  the  instances  in  which  it  has  been  tried. 

Digital  Compression  was  first  proposed  by  Vanzettr  of  the 
University  of  Padua,  but  was  first  successfully  employed  by  Knight 
of  New  Haven,  who  cured  a  case  of  popliteal  aneurism  in  forty 
hours  ;  the  compression  having  been  applied  by  assistants.  Gross 
reports  23  cases  in  which  digital  compression  was  used  ;  of  these,  15 
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were  cured.  Vanzetti  has  reported  6  successful  cases,  making  i 
29  cases  in  all,  of  which  21  were  cured.  In  5  of  the  15  cases,  the 
digital  alternated  with  mechanical  compression.  Gross  writes,  "  The 
period  required  for  the  cure  of  aneurism  by  this  method  is  incom- 
parably shorter  than  by  any  other  known  plan  of  treatment.  Thus 
of  14  cases,  the  shortest  time  required  for  a  cure  was  three  and  a  half 
hours,  the  longest  being  seven  days,  and  the  average  two  days  and 
two-thirds.  When  compared  with  the  cases  cured  by  instrumental 
compression,  the  length  of  time  is  most  striking.  In  the  London 
hospitals,  according  to  Mr.  Hutchinson,  the  average  time  for  the  cure 
of  26  cases  of  femoral  and  popliteal  aneurism  was  nineteen  days  ; 
while  Broca  found  that  the  mean  duration  of  treatment  in  91  cases 
was  about  fifteen  days." 

Continued  Flexion. — Mr.  Ernest  Hart  and  Mr.  Shaw  succeeded  in 
curing  popliteal  aneurism  by  continued  flexion,  as  will  be  seen  by 
perusing  the  "Medical  Times"  of  May  7,  1859. 

FALSE  ANEURISM. 

The  various  forms  of  false  aneurism  which  are  of  traumatic  origin, 
and  usually  result  from  unskilfulness  in  the  performance  of  vene- 
section at  the  bend  of  the  arm,  are — circumscribed  false  aneurism,  dif- 
fused false  aneurism,  aneurismal  varix,  and  varicose  aneurism. 
Either  of  the  first  two  varieties,  however,  may  occur  in  any  part  of 
the  body,  if  an  artery  be  wounded ;  and  either  of  the  last  two  in  any 
part  where  an  artery  and  a  vein  in  proximity  to  each  other,  are  both 
wounded. 

Circumscribed  and  Diffused  False  Aneurism.— -These  two  varieties 
differ  from  each  other  principally  in  extent,  and  this  depends  mainly 
on  the  condition  of  the  surrounding  cellular  tissue.  If,  when  an 
artery  is  wounded,  the  surrounding  cellular  tissue  or  fascia,  under- 
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From  Liston. 

neath  which  the  blood  escapes  from  tho  vessel,  be  dense  or  firm,  a 
circumscribed  false  aneurism  may  be  the  result ;  whereas,  if  the  sur- 
rounding tissue  be  loose  and  capable  of  dilatation,  the  aneurism  which 
forms  will  be  diffused. 

When  an  artery  is  wounded,  as  a  grand  object  of  treatment  is  to 
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prevent  the  occurrence  of  aneurism,  the  energetic  employment  of 
pressure  is  most  important ;  and  the  best  means  for  this  purpose  are 
a  graduated  compress  and  a  roller  ;  a  very  necessary  precaution,  how- 
ever, is  the  previous  bandaging  of  the  limb,  without  which,  energetic 
pressure  cannot  be  safely  employed.  If  an  aneurism  be  formed,  the 
treatment  must  depend  on  the  state  of  the  parts.  If,  in  consequence 
of  partial  consolidation  of  the  contents  of  the  sac,  the  aneurism  be 
but  partly  compressible,  either  the  Hunterian  treatment  may  be 
adopted,  or  pressure  according  to  the  improved  principles  on  which  it 
is  now  applied  to  the  treatment  of  true  aneurism  ;  but  if  the  contents 
of  the  sac  be  entirely  fluid,  tbe  proper  treatment  for  effecting  a  com- 
plete cure  consists  in  tying  the  artery  both  above  and  below  the 
wounded  part. 

Aneurismal  Varix. — When,  in  consequence  of  a  wound,  a  direct 
communication  is  made  between  an  arterial  and  a  venous  trunk,  a 
disease  may  be  formed  which  was  first  described  by  Dr.  Wm.  Hunter, 
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in  the  year  1756,  and  for  which,  at  a  subsequent  period,  Cleghorn  of 
Dublin  suggested  the  name  of  aneurismal  varix.  This  disease  may 
occur  in  any  part  of  the  body  where  an  artery  and  a  vein,  in  prox- 
imity to  each  other,  are  both  wounded  ;  but  it  most  frequently  pre- 
sents itself  at  the  bend  of  the  arm,  and  results  from  the  transfixing  of 
the  median  basilic  vein,  and  the  wounding  of  the  artery  in  the  ope- 
ration of  venesection.  Thus  three  wounds  are  made  before  the 
disease  takes  place ;  one  on  each  side  of  the  vein,  and  one  in  the 
artery.  The  wound  in  the  dermoid,  or  superficjal  side  of  the  vein 
may  heal,  but  that  on  the  opposite  side  of  the  vein,  and  that  in  the 
ai-tery,  may  remain  open,  and  through  these  openings  a  communication 
may  be  established  between  the  two  vessels.  The  effects  of  this  com- 
munication and  direct  ingress  of  the  arterial  blood  into  the  venous 
trunk  are,  that  the  implicated  vein  suffers  cylindrical  widening,  and 
becomes  infected  with  sac-like  dilatations;  the  artery,  on  the  distal 
side  of  the  disease,  becomes  generally  smaller,  and  its  coats  thinner, 
in  consequence,  no  doubt,  of  the  diminished  quantity  of  blood  received 
into  it  j  and  on  the  cardiac  side  of  the  wound,  the  artery  is  usually 
widened,  sometimes  to  a  great  extent,  if  the  disease  be  of  considerable 
standing.  This  last-mentioned  condition,  namely,  the  widened  state 
of  the  artery  on  the  cardiac  side  of  the  wound,  is  one  which  has 
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ventures  to  recommend  an  operation,  he  must  be  well  satisfied  that  it 
does  not  exist,  or  only  in  a  very  slight  degree  ;  because  in  the  event 

of  the  artery  being  very  much 
widened,  its  inner  surfaces  cannot 
be  placed  closely  and  uniformly  in 
apposition;  .but  the  walls  of  the 
vessel  will  be  puckered  up  by  the 
ligature,  and  when  the  ligature  is 
removed,  hemorrhage  will,  in  all 
probability,  result.  If  the  artery 
be  considerably  widened,  the  pulsa- 
tion will  be  felt  over  a  broader  sur- 
face than  usual.  The  accompanying 
delineation  is  taken  from  a  beautiful 
example  of  this  condition  in  a  pre- 
paration in  my  own  collection.  The 
superficial  femoral  vein  and  artery 
were  wounded,  aneurismal  varix  was 
the  result,  and  the  vessels  were  en- 
larged as  here  represented. 

The  symptoms  of  aneurismal  varix 
are,  feeble  pulsation  of  the  artery  on 
the  distal  side,  and  a  swelled  and 
tortuous  condition  of  the  vein,  in 
which  a  peculiar  thrill  and  bruit 
are  very  perceptible.  The  bruit 
has  been  compared  by  some  to  the 
purring  of  a  cat,  by  some  to  the 
prolonged  articulation  of  the  letter 
R,  by  some  to  the  noise  of  the 
fly-wheel  of  a  music-box,  and  by 
others  to  the  buzzing  of  a  fly  confined  in  a  paper  bag.  The  limb 
beyond  the  seat  of  the  disease  •  is  usually  (edematous  and  cold,  and 
the  skin  often  presents  a  cyanotic  hue  in  consequence  of  the  pres- 
sure causing  congestion,  and  obstructing  the  free  return  of  the 
blood. 

With  regard  to  treatment,  as  this  affection  is  in  most  cases  merely 
a  source  of  inconvenience,  and  becomes  stationary,  palliative  treat- 
ment, consisting  of  pressure  applied  over  the  whole  limb,  and  more 
powerfully  over  the  disease,  is  all  that  in  such  circumstances  is  deemed 
advisable  j  but  if  the  symptoms  be  so  urgent  as  to  demand  an  attempt 
to  accomplish  a  radical  cure,  the  proper  mode  of  procedure  is,  by 
cautious  dissection,  to  expose  the  artery,  and  to  tie  it  above  and  be- 
low the  opening  :  this  course,  however,  cannot  prudently  be  adopted 
if  the  artery  be  widened  as  above  described.    From  what  has  been 


Aneurismal  Tarix,  following  wound  of 
femoral  artery  and  vein,  the  former  being 
enlarged  to  the  size  of  a  portion  of  small 
intestine.  From  a  preparation  in  my 
museum. 


ANEURISM. 


535 


stated  it  will  be  evident  that  it  is  at  an  early  period  that  an  opera- 
tion is  most  likely  to  be  useful. 

Varicose  Aneurism. — The  difference  between  this  affection  and 
aneurismal  varix  is,  that  in  this  the  communication  between  the 
wounded  artery  and  the  vein  is  not  direct,  but  through  the  interven- 
tion of  an  aneurismal  sac.    The  blood,  having  escaped  through  the 
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wound  in  the  artery,  passes  into  the  surrounding  cellular  tissue,  which 
it  distends  into  a  sac,  and  from  this  sac  it  is  discharged  into  the  vein. 
The  swelling  in  this  instance  is  formed  partly  by  a  circumscribed 
tumour,  and  partly  by  the  dilated  vein  ;  the  former  usually  continues 
to  increase,  as  the  blood  is  thrown  out  more  rapidly  from  the  artery 
than  it  is  transmitted  into  the  vein.  The  treatment  of  such  cases 
consists  in  deligation  of  the  artery  both  above  and  below  the  wounded 
part. 
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CHAPTER  XVI. 
DISEASES  OF  VEINS. 

PHLEBITIS. 

This  term  was  first  applied  by  M.  Breschet,  to  denote  inflammation 
in  the  venous  tissue.  Of  inflammation  the  veins  are  very  susceptible. 
Phlebitis  may  be  either  traumatic  or  spontaneous,  and  may  exhibit 
the  characters  of  fibrinous,  of  limited  suppurative,  or  of  diffuse  sup- 
purative phlebitis. 

fibrinous  phlebitis. 

Symptoms. — Fibrinous  phlebitis — the  adhesive  phlebitis  of  Cruveil- 
hier — is  the  mildest  form  of  this  affection,  and  is  characterized  by 
pain,  by  swelling  of  the  limb  below  the  affected  part,  by  oedema  of 
the  surrounding  cellular  tissue,  sometimes,  although  not  invariably, 
by  more  or  less  sympathetic  fever  of  the  inflammatory  type,  and,  if 
the  affected  vein  be  superficially  situated,  by  linear  hardness  and  red- 
ness in  the  course  of  the  inflamed  vessel.  The  pain  is  increased  by  the 
dependent  posture,  by  stretching  the  vessel,  and  by  pressing  on  the 
affected  part,  or  on  the  trunk  of  the  vein  leading  from  it.  If  the 
inflammation  be  slight,  there  may  be  little  or  no  swelling  or  oedema 
of  the  limb,  or  any  sympathetic  fever.  When  the  affected  vein  is 
superficial,  the  hardness  in  its  course  is  very  distinct ;  and  so  is  the 
linear  redness,  unless  the  disease  be  combined  with  erysipelas,  in 
which  case  the  redness  may  not  be  discernible. 

State  of  the  parts. — The  local  changes  resulting  from  this  variety  of 
the  disease  consist  in  the  formation  of  certain  unusual  conditions  of 
the  contents  of  the  vein,  and  an  alteration  of  the  state  of  its  coats  and 
of  the  surrounding  cellular  tissue.  There  is  consolidation  of  the 
contents  of  the  vein,  whereby  its  calibre  is  obstructed ;  the  coagulum 
is  formed  partly  by  an  inflammatory  product  which  exudes  from  the 
coats  of  the  vein,  and  partly  by  coagulation  of  the  blood.  Gendrin 
found,  that  after  insulating  a  portion  of  a  vein  by  securing  it  between 
two  ligatures,  and  after  emptying  it  of  its  blood,  and  exciting  in- 
flammation by  an  irritant  injection,  a  plastic  substance  filling  up  the 
whole  calibre  of  the  vessel  was  formed ;  hence  it  seems  warrantable 
to  conclude,  that  in  this  disease  coagulum  is  partly  formed  by  an  exu- 
dation from  the  coats  of  the  vein.  In  some  instances,  the  plug  is 
evidently  formed  of  concentric  layers,  and  in  many,  the  centre  of  the 
coagulum  consists  of  dark  coagulated  blood.    At  first  the  coaguhrm 
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is  but  loosely  attached  to  the  interior  of  the  vessel,  but  subsequently 
becomes  more  strongly  adherent.  The  coats  become  red  and  thick, 
by  plastic  effusion  into  them.  The  surrounding  cellular  tissue  be- 
comes the  subject  of  serous  infiltration,  and  that  in  immediate  con- 
nexion with  the  vein  is  often  affected  with  plastic  exudation,  by 
which  means  the  vein  and  the  surrounding  textures  become  firmly 
adherent  to  each  other ;  and  in  consequence  of  this  and  of  the 
thickened  state  of  the  coats,  it  has  been  found  in  some  examples, 
where  there  has  been  an  opportunity  of  withdrawing  the  plug,  that 
the  vein  had  not  collapsed,  but  that  its  calibre  remained  open,  like 
that  of  an  artery.  Lymph  may  thus  be  thrown  out  around  the  vein, 
and  so  lead  to  its  firm  agglutination  to  surrounding  parts  ;  or  into 
the  coats,  where  it  will  occasion  the  thickening  of  the  walls  of  the 
vein  ;  or  into  its  canal,  producing,  if  it  be  to  a  small  extent,  a  coating 
along  the  interior  of  the  vein,  or  if  in  greater  quantity,  leading  to  its 
entire  obstruction.  The  vein  may  be  ultimately  converted  into  an 
impervious  cord,  or  absorption  may  take  place,  and  its  natural  condi- 
tion be  restored.  While  the  circulation  is  interrupted  through  the 
inflamed  vein,  it  is  kept  up  by  the  collateral  branches  which  are  in  a 
state  of  unnatural  dilatation. 

Treatment. — Low  diet,  the  use  of  aperient  and  diaphoi'etic  medi- 
cines— the  free,  and,  if  necessary,  the  repeated  application  of  leeches, 
the  preservation  of  the  part  at  perfect  rest,  and  in  an  attitude  favour- 
able for  promoting  the  return  of  venous  blood,  and  for  relaxing  the  in- 
flamed vein,  the  employment  of  warm  cataplasms,  or  of  evaporating 
lotions,  or  of  the  local  vapour  bath,  whichever  may  be  most  agree- 
able to  the  feelings  of  the  patient,  constitute  the  chief  parts  of  the 
treatment. 

LIMITED  SUPPUKATIVE  PHLEBITIS. 

The  constitutional  symptoms  are  of  the  same  character  as  in  the 
former  affection,  being  those  of  sympathetic  fever  of  the  inflamma- 
tory type  ;  they  are,  however,  more  severe. 

The  local  symptoms  at  first  differ  from  those  of  fibrinous  phle- 
bitis only  in  being  more  intense ;  but  afterwards,  in  one  or  two  situa- 
tions, a  circumscribed  swelling  is  formed,  in  which  fluctuation  and  the 
other  characters  of  a  small  abscess  may  be  detected.  Along  with  the 
purulent  matter  there  also  exists  a  coagulum  both  above  and  below, 
by  which  a  barrier  is  presented  to  the  admission  of  the  pus  into 
the  general  circulation,  and  the  character  of  limitation,  so  essential 
for  the  safety  of  the  patient,  is  thus  maintained.  The  purulent  matter 
is,  in  some  instances,  though  very  rarely,  found  loose  in  the  vein ;  it 
is  usually  enveloped  in  a  thin,  fibrinous  layer,  and  is  sometimes 
actually  enclosed  in  the  centre  of  the  clot. 

The  treatment  consists  in  the  use  of  general  and  local  antiphlogistic 
remedies  to  an  extent  proportioned  to  the  severity  of  the  symptoms 
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and  the  particular  circumstances  of  the  case.  The  whole  body  should 
be  kept  at  perfect  rest;  the  affected  part  being  preserved  in  an  attitude 
favourable  for  relaxing  the  inflamed  vessel,  and  promoting  the  return 
of  venous  blood;  and  warm  applications  should  be  diligently  em- 
ployed. When  abscess  forms,  early  and  free  opening  should  be  made, 
followed  by  the  usual  treatment  for  abscess. 

DIFFUSE  SUPPUKATIVE  PHLEBITIS  AKD  PYEMIA. 

Symptoms.—. This  very  dangerous  form  of  the  disease  sometimes 
supervenes  on  the  last-mentioned  variety,  the  barrier  to  the  admission 
of  the  pus  into  the  circulation  giving  way  in  consequence  of  an  increase 
of  the  circulation,   or  of  some  other  cause.    In  such  instances  a 
change  is  perceptible,  both  in  the  local  and  constitutional  symptoms. 
The  local  circumscribed  swelling  subsides,  and  the  constitutional 
symptoms  change  very  speedily  from  the  inflammatory  to  the  worst 
form  of  the  typhoid  type,  the  change  being  usually  preceded  by 
shiverings.    In  most  instances,  rigors  continue  to  return  for  some 
little  time;  in  some,  they  are  severe,  attended  with  a  sense  of  cold,  and 
have  a  periodical  observance  like  attacks  of  ague ;  and  in  others,  they 
are  transient,  irregular  in  their  return,  unattended  with  a  seuse  of 
cold,  and  not  followed  by  great  aggravation  of  febrile  symptoms.  In 
many  instances,  the  characters  of  the  diffuse  form  are  presented  from 
the  very  commencement  of  the  attack.     The  local  signs  in  such  cases 
are,   pain  of  a  peculiar,  oppressive,  sickening  kind,  increased  by 
pressure  on  the  affected  vessel,  or  on  its  trunk  on  the  cardiac  side,  by 
the  dependent  posture,  and  by  extending  the  inflamed  part;  redness, 
if  the  affected  vessel  be  superficially  situated ;  diffuse  swelling;  and 
oedema.    There  is  great  tenderness  to  the  touch  along  the  course  of 
the  inflamed  vein  ;  but  from  the  absence,  both  of  the  plastic  effusion 
and  of  the  coagulum  of  blood,  so  essential  in  suppurative  phlebitis 
for  the  safety  of  the  patient,  there  is  neither  the  linear  induration, 
nor  the  symptom  of  a  knotted  cord  along  the  track  of  the  vein. 
Should  death  not  take  place  very  speedily,  gangrene  may  ensue.  The 
accompanying  fever,  especially  in  a  more  advanced  stage,  is  of  a  low 
or  typhoid   kind,  characterized  by  great  prostration  of  strength, 
anxiety,  irritability,  and  restlessness,  erratic  spots  of  erysipelas  in  some 
instances,  a  sense  of  weight  at  the  prsecordia,  a  very  rapid  and  feeble 
pidse,  pungent   heat  of  skin,  paroxysms  of  oppressed  and  hurried 
breathing,  in  some  cases  a  peculiar  saccharine  smell  of  breath  and  of 
the  body  generally,  black  sordes  on  the  tongue  and  teeth,  frcqueut 
nausea  and  vomiting,  a  dull  sallow  appearance,  or  a  yellowish  or 
even  bright  icteric  tint  of  the  body,  purulent  deposits,  often  called 
disseminated,  or  scattered,  or  secondary,  or  metastatic  abscesses  in 
various  viscera  and  organs,  great  anxiety  of  countenance,  and  before 
death  muttering  delirium. 

Dr.  Arnott,  in  an  interesting  article  in  the  fifteenth  volume  of  the 
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« Medioo-GHrurgioal  Transactions,"  gives  the  particulars  of  many 
fatal  cases,  and  his  own  conclusions  from  them.  His  observations  led 
him  to  conclude,  that  there  are  great  differences  as  to  the  extent 
of  the  inflammation  in  fatal  cases;  . that  pus  is  found  within 
the  veins ;  that  there  is  a  striking  resemblance  between  this  form 
of  phlebitis  and  diseases  arising  from  the  inoculation  of  morbid 
poison,  and  that  death  does  not  take  place  from  extension  of  the  in- 
flammation to  the  heart,  such  extension  being  a  very  rare  occurrence 
indeed,  as  the  inflammation  usually  terminates  abruptly  where  a 
cross  current  flows  into  the  main  trunk  through  a  collateral  branch  ; 
but  that  the  contamination  of  the  blood  by  direct  purulent  admix- 
ture is  the  cause  of  the  fatal  symptoms.  The  purulent  matter  not 
being  circumscribed  by  "  fibrinous  dykes,"  as  limited  phlebitis,  finds 
no  barrier  to  its  admission  into  the  circulation. 

There  are  many  important  sequelae  which  present  themselves  in 
vaiious  parts  of  the  body  remote  from  the  seat  of  the  phlebitis,  but 
they  are  all  divisible  into  two  grand  classes,  the  first  comprehending 
such  as  .are  referable  to  the  coagulation  of  the  blood  in  the  large 
venous  or  arterial  trunks,  in  the  central  parts  of  the  vascular  system, 
or  even  in  the  heart  itself;  and  the  second,  certain  lesions  which  have 
their  seat  in  the  capillary  system.    The  coagulation  of  blood  con- 
sequent on  phlebitis  has  been  met  with  most  frequently  in  the 
pulmonary  artery,  and  is  believed  to  be  the  result  of  the  admixture 
of  pus  with  the  blood.    It  is  certain  that  when  pus  is  mingled  with 
i-ecently  drawn  blood,  coagulation  takes  place  more  rapidly  and  firmly 
than  under  ordinary  circumstances,  and  some  believe  that  the  coagula 
found  in  the  larger  vessels  are  caused  by  pus  exerting  the  same 
influence  on  living  blood.    The  sequelae  which  have  their  seat  in  the 
capillary  system,  consist  of  lesions  which  have  been  designated  by 
some,  purulent  deposits  or  disseminated  abscesses,  and  by  othei's, 
"  lobular  inflammations,"  and  "  lobular  abscesses."    These  secondary 
infiltrations  are  most  commonly  found  in  the   lungs  and  liver, 
especially  in  the  former;  they  usually  present  themselves  in  the  form 
of  deposits  disseminated  through  the  parenchyma  of  those  viscera,  and 
differ  from  abscesses  in  being  neither  encysted,  nor  concentrated  into 
one  place.    In  the  chest,  the  lungs  are  the  organs  most  frequently 
affected,  but  scro-purulent  effusions  are  also  met  with  in  the  pleurae, 
the  pericardium,  and  even  on  the  surface  of  the  heart  itself.    In  the 
abdomen,  the  liver  is  most  frequently  the  seat  of  such  deposits  ;  in 
the  spleen,  and  in  the  kidneys,  they  are  very  rarely  found.  The 
cellular  tissue,  both  subcutaneous  and  inter-muscular,  is  very  liable 
to  become  the  seat  of  purulent  deposits,  the  matter  being  deposited 
sometimes  as  in  abscess,  and  sometimes  by  infiltration.  Such  deposits 
are  most  common  in  the  cellular  tissue  around  joints.  Purulent 
effusions  into  the  synovial  membranes  of  joints,  and  even  destruction 
of  their  cartilages,  are  well  known  to  practical  observers  as  frequent 
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lesions.    Phlebitis  is  also  sometimes  attended  by  inflammation  of  the 
membranes  of  the  brain  and  effusions  under  them,  and  even  by 
effusions  into  the  ventricles ;  but  deposits  into  the  substance  of  the 
brain,  as  sequels  of  phlebitis,  are  extremely  rare  results.    In  various 
instances  the  eye  has  been  rapidly  destroyed ;  the  cornea  becoming 
swollen,  and  eventually  bursting,  or  becoming  totally  disorganized. 
"Veins,  also,  quite  remote  from  those  originally  diseased,  seem  liable 
to  secondaiy  suppuration.    These  are  the  most  common  traits  of 
diffuse  suppurative  phlebitis  and  of  purulent  infection,  but  we  seldom 
find  them  all  present.     Sedillot  has  given  the  following  striking 
description  of  this  state : — "  A  patient  is  attacked  by  suppuration  ; 
when  suddenly,  either  without  any  premonitory  symptom,  or  some 
days  after  a  hemorrhage,   a  diarrhoea,  a  diffuse  inflammation,  a 
phlebitis,  an  erysipelas,  or  a  painful  engorgement  of  a  wound,  a  more 
or  less  violent  shivering-fit  comes  on.     Frequently  there  is  observed 
a  general  trembling,  chattering  of  the  teeth,  a  drawing  in  of  the 
limbs  towards  the  trunk,  and  a  morbid  diminution  of  temperature  of 
the  skin  ;  speech  is  difficult,  the  words  uttered  being  short  and 
interrupted;  the  eyes  are  hollow,  and  the  features  contracted;  the 
countenance  is  of  a  leaden  or  yellowish  colour ;  the  respiration 
frequent ;  the  pulse  small,  soft,  and  rapid,  and  an  instinctive  sense  of 
great  peril  is  presented.    The  shivering  ceases  after  a  period  varying 
from  ten  to  forty-five  minutes  ;  the  warmth  of  surface  returns,  and  a 
slight  transpiration  is  established.     Erratic    shiverings,  however, 
return,  and  not  unfrequently  at  the  same  hours  as  in  the  first  instance ; 
the  wound  dries  up,  or  the  suppuration  becomes  greyish  and  foetid ; 
the  surfaces  of  wounds  assume  a  withered,  flabby  aspect ;  the  bones 
become  denuded,  and  ill-conditioned  ulcers  arise  or  extend.  The 
patient  seems  as  if  exhausted  by  fatigue,  and  plunged  into  a  kind  of 
coma  vigil,  with  occasional  delirium,  or  into  a  deep  stupor;  the  in- 
spirations are  made  laboriously,  and  become  more  and  more  accelerated, 
so  that  thirty,  forty,  and  fifty  per  minute  are  counted ;  the  breath 
exhales  a  purulent  odour;  subcrepitating  rdles  are  heard  in  the  chest, 
the  air  also  not  seeming  to  reach  the  minuter  bronchial  ramifications ; 
the  skin  becomes  daily  more    earthy,  yellowish,  generally  as  if 
jaundiced  ;  articular  pains,  with  swelling  and  intro-synovial  effusion, 
manifest  themselves  successively  in  the  various  joints;  one  or  both  of 
the  calves  may  become  the  seat  of  considerable  swelling,  attended  with 
great  suffering  ;  and  sometimes  severe  stitches  in  the  side  of  the  chest 
force  cries  from  the  patient.     The  tongue  becomes  dry ;  the  lips  and 
teeth  are  covered  with  a  fuliginous  paste  ;  the  belly  is  tender,  the 
pulse  tremulous  and  rapid,  subsultus  agitates  the  limbs,  the  eye  looks 
dull,  the  cornea  has  lost  its  polish,  the  bladder  is  no  longer  emptied, 
partial  paralyses  may  manifest  themselves,  the  voice  is  lost,  and  the 
patient  dies  from  the  fourth  to  the  eighth  day  in  a  state  of  extreme 
emaciation,  and  after  a  prolonged  struggle." 
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Causes. — Pyaemia  is  never  an  idiopathic  or  primary  affection  ;  but 
either  occurs  subsequently  to  diffuse  inflammation  of  veins,  erysipelas, 
diffused  abscess,  wounds  or  injuries  of  veins,  bones,  or  joints,  to  the 
suppurative  stage  of  some  low  form  of  inflammation,  or  in  connexion 
with  the  puerperal  state,  when  it  is  probably  the  result  of  suppurative 
phlebitis.  Operations  or  proceedings  of  any  kind  capable  of  inducing 
phlebitis,  may  give  rise  to  pyemia.  Amputations,  operations  on 
bones,  removal  of  hemorrhoids,  are  well  known  to  have  frequently 
proved  fatal  by  pyaemia.  If  phlebitis  be  induced  in  any  way,  and  if 
in  consequence  of  loss  of  blood,  shock,  inadequate  food,  or  previous 
disease,  or  if  the  blood  be  contaminated  by  breathing  impure  air,  or  by 
any  defect  of  hygienic  arrangement,  or  if,  owing  to  peculiarity  of 
season,  diseases  of  a  low  type  prevail,  the  phlebitis,  whatever  way 
induced,  will  be  apt  to  assume  the  spreading  or  erysipelatous  character, 
and  the  patient  will  then  be  in  danger  of  falling  a  victim  to  pyaemia. 
These  circumstances  furnish  explanation  of  many  well-known  phe- 
nomena, and_suggest  strongly  the  importance  of  precautions,  the 
neglect  of  which  often  leads  to  distressing  results. 

Pyaemia  is  the  term  now  generally  employed  to  denote  this  remark- 
able and  usually  fatal  constitutional  affection,  supposed  to  be  depen- 
dent on  the  admission  of  pus  into  the  circulating  blood.  It  is  a  cor- 
ruption of  pyohemia,  first  applied  to  this  disease  by  Piorry,  and  is 
synonymous  with  ichoremia,  a  term  recently  introduced  into  pathology. 
At  one  time,  the  terms  diffuse  suppurative  phlebitis  and  pyaemia 
were  used  as  synonymous ;  but  most  authors  now  employ  the  ex- 
pression, diffuse  suppurative  phlebitis,  to  denote  the  local  primary 
condition,  and  pyaemia,  to  comprehend  the  whole  constitutional 
symptoms  and  morbid  conditions  caused  by  the  blood  being  con- 
taminated by  pus. 

Morbid  Changes. — That  the  blood  undergoes  important  changes  in 
this  disease  must  be  admitted.  When  drawn  from  the  body,  it  is 
dark-coloured,  and  forms  a  loose  coagulum,  and  yields  a  turbid-looking 
serum.  By  the  aid  of  the  microscope  it  is  seen  to  contain  large 
quantities  of  corpuscles,  having  a  complete  resemblance  to  pus-cells, 
and  these  bodies  are  regarded  as  constituting  the  essential  element  of 
this  disease.  In  some  instances,  these  bodies  have  an  exact  resemblance 
to  pus-cells  j  in  others,  they  resemble  more  the  granulation  or  exudation- 
cells  found  in  chronic  abscesses  occurring  in  cachectic  constitutions  ; 
while  some  of  the  bodies  have  such  an  exact  similitude  to  the 
white  corpuscles  of  the  blood,  that  the  most  practised  eye  fails  to  per- 
ceive a  difference.  Viewing  these  bodies  as  products  of  inflamma- 
tion, there  is  considerable  difference  of  opinion  as  to  how  they  are 
introduced  into  the  blood.  The  belief  still  most  generally  entertained 
is  that  which  has  been  advocated  by  Hunter,  Arnott,  Berard,  Cruveil- 
hier,  and  many  others,  and  has  already  been  stated— namely,  that  the 
pus  is  the  result  of  phlebitis.    The  antecedent  existence  of  phlebitis 
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in  the  great  majority  of  cases  must  be  admitted,  and  a  most  searching 
examination  of  the  state  of  the  veins  would  be  necessary,  before 
drawing  the  conclusion  that  phlebitis  is  not  the  source  of  the  puru- 
lent contamination  of  the  blood. 

The  opinion  was  at  one  time  entertained,  that  pus  in  substance,  pus 
unchanged,  would  be  absorbed  by  the  veins.     This  opinion,  that'  pus 
may  pass  bodily  into  the  veins  without  any  change  in  its  composi- 
tion, is  now  abandoned  ;  but  a  doctrine  that  certain  kinds  of  pus  yield 
a  poison  which  enters  the  circulation,  contaminates  the  blood,  and 
gives  rise  to  the  symptoms  and  morbid  appearances  in  pyemia,  has 
been  advocated  by  some  excellent  pathologists,  and  by  none  more 
ably  than  by  Professor  Bennett.    Another  belief  is,  that  "  instead  of 
being  formed  from  without,  and  absorbed  and  poured  into  the  blood, 
they  are  actually  generated  in  that  fluid  itself,  during  its  passage 
through  the  unhealthy  inflamed  tissue,  not,  however,  by  any  conver- 
sion of  the  blood-globules  into  a  lymph  or  pus-cell,  but  as  a  conse- 
quence of  those  changes  which  we  know,  by  their  effects,  to  be  im- 
pressed \ipon  blood  by  circulating  through  inflamed  tissues,  but  with 
the  precise  nature  of  which  we  are  still  unacquainted."   Pus  or  some 
similar  matter  having  been  introduced  into  the  circulation,  gives  rise 
to  purulent  collections  much  more  frequently  in  some  parts  than  in 
others.     Sedillot  found  that  in  100  cases  of  pyaemia,  the  lungs  were 
affected  in  99  ;  the  liver  and  spleen  in  1  of  12  ;  the  muscles  in  1  of 
15 ;  and  the  heart  in  1  of  20.    A  question  of  great  interest  is, 
How  does  pus  commingled  with  the  blood  give  rise  to  these  purulent 
collections  1    "  Some  have  maintained  that  the  pus  in  substance  was 
carried  to  the  parts  in  which  it  is  found,  and  there  simply  deposited. 
Others  were  of  opinion  that  the  tainted  blood  created  in  the  system  a 
general  tendency  to  inflammation,  which  was  developed  in  sevei-al 
places  simultaneously.    Neither  of  these  suppositions  was  quite  true, 
neither  of  them  quite  false.    Foreign  substances  entering  the  blood, 
and  failing  to  pass  out  of  it  again  through  the  natural  emunctories  of 
the  body,  are  liable  to  be  stopped  when  they  arrive  at  the  first  net- 
work of  capillary  vessels  that  lie  in  their  course.    Now  the  blood, 
circulating  in  the  veins,  reaches  (much  of  it  at  least)  in  each  of  its 
circuits,  two  such  great  networks,  the  hepatic  and  the  pulmonary. 
Through  the  pulmonary  network  all  the  blood  must  pass,  through  the 
hejjatic  some  of  it ;  and  it  is  there,  in  the  capillary  tissue  of  these 
organs,  that  particles  of  pus,  and  other  material  substances,  foreign  to 
the  blood,  and  incapable  of  being  eliminated  with  the  customary  ex- 
cretions, are  apt  to  stick,  or  be  entangled,  and  to  excite  inflammation. 
Some  of  them,  however,  in  general,  pass  on,  aud  arriving  at  the  left 
side  of  the  heart,  are  transmitted,  with  tho  arterial  blood,  to  various 
parts  of  the  body,  there  to  exercise  a  similar  deleterious  influence. 

"Such  was,  and  is,  the  theory;  and  it  has  been  tested  and  confirmed 
by  direct  experiment.    Inasmuch  as  the  conveyance  of  the  pus  cannot 
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be  traced  by  the  eye,  nor  the  manner  of  its  being  collected  into  an 
abscess  demonstrated,  except  by  inference,  Cruveilhier  introduced 
quicksilver  into  the  veins  of  animals ;  a  metal  which  is  liquid,  and 
divisible  into  very  minute  particles,  and  which  exerts  no  chemical 
agency  upon  the  vital  fluid.  When  the  mercury  was  inserted  into 
the  veins  which  concur  to  form  the  vena  portse,  the  whole,  or  the 
greater  part  of  it,  was  arrested  in  the  liver.  In  that  organ,  the 
animal  being  killed  a  certain  time  after  the  introduction  of  the  metal, 
small,  roundish,  red  spots  were  always  discoverable,  which  passed  gra- 
dually into  little  abscesses  surrounded  by  a  halo  of  inflammatory 
redness  ;  and  in  the  centre  of  each  red  spot,  and  of  each  abscess,  lay 
a  minute  globule  of  mercury.  A  few  similar  points  of  suppuration 
were  usually  to  be  seen  in  the  lungs  also.  But  when  the  quicksilver 
was  put  into  the  blood  in  its  direct  course  towards  the  vena  cava, 
then  it  was  in  the  lungs  that  these  points  were  either  exclusively 
detected,  or  at  any  rate  most  numerous."  Such  are  the  views  of  our 
best  authors,  and  I  regret  that  my  space  will  not  allow  me  to  give 
those  of  Lee,  Tessier,  Bonnet,  Darcet,  Millington  and  others,  on  this 
interesting  subject. 

Treatment. — The  only  cases,  in  which  I  have  seen  benefit  from 
treatment,  were  those  in  which  the  patient  took  opium  three  times  a- 
day ;  wine,  brandy,  and  egg,  the  wine  and  brandy  in  large  quantities  ; 
and  25  drops  of  the  tincture  of  the  muriate  of  iron  every  four  hours. 


VARICOSE  VEINS. 

CAUSES,  ANATOMICAL  CHARACTERS,  AND  TREATMENT. 

Varix,  which  has  been  defined  to  mean,  "  a  vein  preternaturally 
dilated  without  the  dilatation  being  instituted  to  answer  any  good 
purpose  in  the  animal  economy,"  may  originate  in  any  permanent 
obstruction  to  the  venous  return,  as,  for  instance,  in  pressure  on  the 
venous  trunks  above,  induced  by  distended  rectum,  by  diseased  liver, 
by  the  gravid  uterus,  by  aneurismal  or  other  tumours  ■  or  it  may  arise 
from  some  obstacle  to  the  passage  of  the  blood  through  the  heart  or 
lungs,  or  from  relaxation  or  weakness  of  the  coats  themselves.  Ac- 
cording to  some  authorities,  it  arises  more  frequently  from  weakness 
of  the  veins  than  from  any  other  cause.  In  some  examples,  obstruc- 
tion from  inflammation  in  the  vein  itself  has  been  supposed  to  give 
rise  to  the  disease ;  and,  in  some,  violent  and  sudden  muscular  exer- 
tion has  occasioned  it. 

Varices  occur  principally  in  three  situations,  namely,  in  the  lower 
extremities,  in  the  spermatic  cord,  when  the  disease  is  termed  vari- 
cocele ;  and  about  the  lower  part  of  the  rectum,  constituting  the  dis- 
ease called  hemorrhoids,  or  piles.  Varicose  veins  occur  occasionally 
in  other  parts  of  the  body,  various  examples  of  which  are  recorded 
and  m  most  of  them  the  disease  could  be  clearly  traced  to  some  ob- 
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struction  to  the  return  of  the  blood  by  the  venous  trunks  leading  from 
the  affected  part.  It  is  to  varices  in  the  lower  extremity  that  the 
following  observations  are  intended  to  apply.  It  is  an  extremely 
rare  thing  for  the  deep-seated  veins  to  be  the  subjects  of  this  disease, 
in  consequence  of  their  coats  being  supported  by  surrounding  textures. 
The  vessels  which  afford  examples  are  the  vena  saphena  interna,  and 
the  vena  saphena  externa ;  but  principally  the  former,  the  branches 
of  which  about  the  ankle  and  inner  part  of  the  leg  are  often  affected. 
These  veins  are  so  situated  that  their  coats  receive  little  support  from 
surrounding  structures  to  aid  them  in  resisting  the  dilatation  caused 
by  accumulation  of  blood  within  them. 

The  calibre  of  a  vein  affected  with  this  disease  is  enlarged.  The 
vessel  is  not  only  dilated,  the  dilatation  either  being  nearly  equable, 
or  presenting  sacculated  or  knotty  protuberances  on  vai-ious  parts,  but 
it  is  also  elongated,  and  thereby  becomes  tortuous.   In  many  instances 
the  vein  exhibits  a  very  irregular  aspect,  being  equably  wide  at  some 
parts,  comparatively  narrow  at  others,  and  at  others  dilated  into  irre- 
gularly shaped  cavities.    The  enlargement  may  be  accompanied  either 
by  increased  or  diminished  thickness  of  the  coats,  or  by  both  states  at 
different  points.    The  state  of  the  coats,  however,  is  not  the  same  in 
the  different  forms  of  varix,  nor  in  the  same  form  at  different  periods. 
Hassie  makes  the  following  observations  on  this  subject.   "  In  persons 
affected  with  a  morbid  preponderance  of  the  venous  system,  we  first  of 
all  observe  an  undue  prominence  of  the  veins  of  the  skin.  These 
appear  in  dense  nets  of  branches,  remarkable  for  their  diffuse  distribu- 
tion, and  are  generally  turgid  with  blood,  or  liable  to  become  so  from 
the  slightest  mechanical  or  dynamical  causes — like  what,  under  ordi- 
nary circumstances,  would  be  the  effect  of  violent  and  prolonged 
muscular  exertion.    In  this  condition  of  the  veins  their  coats  have 
not  undergone  any  absolute  change,  being  everywhere  proportionate 
to  the  width  of  the  calibre  ;  the  vessels  are  not  more  than  usually 
tortuous,  and  cannot  as  yet  be  called  morbidly  altered  :  after  a  while, 
however,  the  veins  become  permanently  dilated,  an  occurrence  more 
frequent  in  elderly  than  in  young  persons.    This  is  brought  about  by 
a  reinforcement  of  the  fibrous  texture  of  their  external  coat,  in  the 
shape  of  an  accession  of  conspicuous  transverse  fibres.    Meanwhile  the 
internal  membrane  remains  unchanged  in  structure,  merely  displaying 
numerous  lines  or  superficial  furrows  running  lengthwise,  and  the 
vessel  still  maintains  its  natural  course,  not  assuming  a  more  sinuous, 
but  rather,  if  anything,  a  straighter  direction  than  before.    It  does 
not  collapse  when  cut  through,  but  remains  patent,  and  is  distinguish- 
able from  the  arteries  by  its  colour,  which  is  of  the  same  pale  red  as 
the  fibro-felt-like  texture  constituting  the  normal  external  membrane 
of  a  vein.    The  valves  remain  unaltered.    In  this  condition  the 
saphena  is  frequently  found  in  old  persons ;  so  likewise  are  certain 
branches  of  the  vesical  plexus,  whilst  other  branches  manifest  still 
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farther  changes.  In  the  greater  number  of  instances,  however,  the 
external  membrane  of  the  vein  is  not  thickened,  but,  along  with  the 
other  membrane,  undergoes  considerable  attenuation,  in  proportion  as 
the  vein  becomes  more  and  more  dilated.  Conformably  with  their 
irregular  disposition,  the  intermediate  fibres  give  way  unequally, 
allowing  the  internal  membrane  tojut  out  in  sac-like  protrusions,  and 
to  establish  so  many  irregular,  constricted,  pear-shaped,  and  often  in 
appearance,  pediculated  tumours.  At  the  commencement  of  some  of 
the  smaller  branches  the  membrane  thus  forms  pouch-like  dilatations, 
or  forces  itself  between  the  longitudinal  fibres  of  the  external  mem- 
brane in  lengthy  protuberances,  which  exceed  in  circumference  that 
of  the  vein  in  its  natural  state ;  or,  it  may,  perhaps,  distend  cylindri- 
cally  and  pretty  equably  for  a  considerable  length  the  intermediate 
fibres  before  alluded  to.  Meanwhile  the  valves  become  attenuated, 
and  pulled  asunder  transversely,  so  as  to  be  rendered  useless  :  in  many 
instances  they  become  partially  or  wholly  obliterated,  and  are  torn 
into  shreds,  or  destroyed  as  far  as  their  free  border,  which  then  runs 
across  the  diameter  of  the  vessel  like  a  filament  or  band,  attached  by 
the  two  extremities  to  the  internal  membrane.  The  veins  now  appear 
elongated,  and  their  course  very  tortuous." 

Varicose  veins  at  first  contain  blood  in  a  fluid  state ;  but  an 
alteration  of  the  contents,  which  frequently  occurs,  is  the  coagulation 
of  the  blood,  whereby  the  vessels  become  obstructed.  The  formation 
of  coagula  is  considered  to  be  a  product  of  inflammation,  varicose 
veins  being  liable  to  be  attacked  by  that  process,  and,  as  was  stated 
in  the  description  of  the  anatomical  characters  of  some  of  the  forms 
of  phlebitis,  coagulation  of  the  blood  is  an  early  result  of  inflamma- 
tion when  it  attacks  the  venous  tissues. 

In  many  instances,  varicose  veins  create  little  inconvenience  ;  in 
others,  they  cause  much  discomfort  and  annoyance  by  pain,  fulness, 
and  weakness  of  the  affected  part,  aggravated  by  exercise  and  the 
erect  posture.  The  following  results  are  not  unfrequent — phle- 
bitis, hemorrhage,  certain  conditions  of  cellular  tissue,  varicose 
ulcers,  and  inflammation  of  the  skin. 

Inflammation  of  the  vein  may  be  of  a  slight  grade,  giving  rise  to 
coagulation  of  its  contents  ;  or  it  may  affect  both  vein  and  cellular 
tissue,  and,  reaching  the  suppurative  grade,  give  rise  to  a  small  abscess 
in  the  first  instance,  and  afterwards  to  varicose  ulcer,  although  this 
is  not,  as  will  hereafter  be  stated,  the  mode  in  which  the  form  of 
ulcer  denominated  varicose  usually  originates.  Phlebitis,  when  a  con- 
sequence of  varicose  veins,  usually  assumes  the  form  of  fibrinous 
phlebitis,  producing  destruction,  or  of  limited  suppurative  phlebitis, 
but  very  rarely  indeed  that  of  the  diffuse  suppurative  variety.  In 
some  instances,  the  vein  and  superficial  parts  have  become  so  greatly 
attenuated  as  to  produce  bursting  of  the  vessel,  followed  by  serious 
and  occasionally  even  by  fatal  hemorrhage.  The  valves  being  rendered 
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incapable  of  performing  their  office,  the  pressure  of  the  column  of 
blood  may  give  rise  either  to  inflammation,  or  to  increase  of  dilata- 
tion, and  eventually  to  hemorrhage,  which,  as  there  is  no  obstacle  to 
the  descent  of  the  blood  from  the  trunks  of  the  veins,  may  be  ex- 
cessive. 

Other  conditions  of  frequent  occurrence  are,  oedema  of  the  cellular 
tissue,  merely  from  obstruction  of  circulation ;  or  cedematous  effusion, 
as  a  product  of  a  low  grade  of  inflammation  of  the  cellular  tissue, 
when  the  substance  effused  is  of  a  less  fluid  character  than  when  the 
oedema  arises  from  the  obstruction  to  free  circulation  ;  or,  if  the 
inflammation  be  of  a  rather  higher  gi'ade,  the  cellular  tissue  may  be 
consolidated  by  effusion  of  lymph.  Such  are  the  more  frequent 
conditions  of  the  cellular  tissue  surrounding  varices  in  general;  but  in 
that  variety  which  constitutes  a  form  of  hemorrhoids,  a  different 
state  of  cellular  tissue  is  found,  as  will  be  stated  in  another  section. 

Varicose  ulcers  are  frequent  consequences  of  varices,  and  they 
arise  either  from  limited  suppurative  phlebitis  ending  in  abscess,  and 
the  formation  of  an  ulcer,  or  from  inflammation  of  the  skin,  which 
either  cracks  or  has  a  scab  formed  over  an  irritated  and  inflamed  part, 
where  an  ulcer  ultimately  forms. 

Treatment. — The  treatment  of  varicose  veins  is  either  palliative 
or  radical :  the  former  has  now  almost  entirely  superseded  the  latter, 
and  in  the  opinion  of  the  writer  ought  always  to  be  preferred,  except 
when  the  disease  endangers  the  life  of  the  patient. 

Palliative  Treatment. — One  of  the  most  important  indications, 
except  in  the  case  of  pregnancy,  is  to  remove,  if  possible,  the  exciting 
cause  ;  and  for  that  purpose  remedies  adapted  to  the  particular  cir- 
cumstances of  the  case  ought  to  be  prescribed.  In  all  cases,  it  is 
advisable  to  preserve  the  bowels  in  a  regular  state — to  enjoin  the  use 
of  light  nourishment,  but  with  abstinence  from  liquids — to  direct  the 
patient  not  to  remain  long  in  the  erect  posture — to  remove  from  time 
to  time  from  the  weakened  vessels  the  weight  of  the  superincumbent 
column  of  blood — to  recommend  that  the  recumbent  posture  be 
frequently  assumed  in  order  to  favour  the  return  of  blood,  and  that 
violent  or  long  continued  muscular  exertion  be  avoided ;  and,  except 
in  the  case  of  phlebitis,  to  support  the  weakened  vessels  by  means  of 
pressure.  For  this  last  purpose,  a  common  roller,  or  a  starched 
bandage,  or  elastic  bandages  of  India-rubber,  are  sometimes  used;  but 
the  two  most  convenient  appliances,  as  affording  a  very  equal  pressure, 
are  an  elastic  stocking,  or  an  elastic  bandage  of  stocking  web.  The 
pressure  should  be  sufficient  to  afford  support,  and  to  diminish  the 
size  of  the  dilated  veins,  but  not  to  produce  any  undue  constriction 
of  the  limb. 

If  the  varicose  veins  be  affected  with  phlebitis,  pressure  will  be 
extremely  injurious.  In  such  cases,  the  treatment  consists  in  pre- 
serving the  whole  body  at  perfect  rest,— keeping  the  affected  limb 
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in  the  horizontal  posture, — applying  leeches  in  the  neighbourhood  of 
the  vein, — employing  either  cold  lotions  or  warm  applications,  as  may 
be  most  grateful  to  the  feelings  of  the  patient ;  together  with  the 
strict  observance  of  antiphlogistic  regimen. 

Radical  Treatment. — It  would  answer  no  useful  purpose  to  explain 
all  the  methods  which  have  been  adopted  for  effecting  a  radical  cure. 

Some  of  the  methods  are — 1.  Puncturing  the  vein,  first  proposed 
by  Hippocrates.  2.  Excision,  originally  suggested  by  Celsus.  3. 
Tying  the  vein,  anciently  proposed  by  Paulus  ^Egineta,  revived  by 
Home,  and  afterwards  very  properly  abandoned.  4.  Cutting  through 
the  vein  by  subcutaneous  section,  as  practised  by  Brodie.  5.  Cauter- 
ization, of  which  proceeding  there  are  several  varieties,  one  of  which 
recommended  by  Seatin,  Bonnet,  and  others,  consists  in  making  a 
series  of  small  eschars  in  the  skin  by  means  of  potassa  fusa  or  the 
chloride  of  zinc — the  object  aimed  at  being  obliteration  by  adhesion  of 
portions  of  the  vein.  6.  Pressure  by  means  of  a  needle  and  twisted 
suture,  in  order  to  effect  obliteration  of  the  vein,  has  been  practised 
with  considerable  success  by  M.  Yelpeau.  He  introduces  a  needle 
underneath  the  vein,  and  applies  a  twisted  suture  round  its  ends,  and 
if  considerable  inflammation  supervenes,  he  withdraws  it  in  a  few  days; 
his  object  being  to  induce  sufficient  inflammation  to  reach  the 
fibrinous  grade,  and  thereby  to  cause  occlusion  ;  but  if  little  inflam- 
mation result,  he  allows  the  needle  to  eat  its  way  through.  Few 
serious  consequences  have  resulted  from  this  operation ;  and  it  is 
preferable  to  other  modes  for  attempting  obliteration  of  varicose  veins. 
An  excellent  addition  to  this  mode  of  treatment  is  the  suggestion  of 
Mr.  Lee,  to  divide  by  subcutaneous  section  the  portion  of  vein  between 
the  pins  after  coagulation  has  taken  place.  Obliteration  of  the  vein 
is  thereby  ensured. 

PHLEBOLITHES  OR  VEINSTONES. 

These  concretions  have  been  found  in  dilated  veins  in  the  neck, 
extremities,  in  the  veins  of  the  spermatic  cord,  scrotum,  bladder,  and 
prostate  gland.  They  are  formed  by  the  degeneration  of  coagula, 
and  are  composed  principally  of  phosphate  of  lime  and  magnesia. 
When  in  an  accessible  situation,  removal  by  excision  is  the  only 
useful  proceeding. 

ENTRANCE  OF  AIR  INTO  VEINS. 

Wepfer,  Vander-Heyden,  and  other  physiologists  knew,  long  ago, 
the  disastrous  results  of  the  introduction  of  air  into  veins  j  but  this 
interesting  subject  does  not  seem  to  have  excited  much  attention  until 
Morgagni,  Valsalva,  Bichat,  Nysten,  and  Magendie  made  the  injection 
of  air  into  the  veins  of  animals  a  subject  of  experiment.  Bichat 
stated  that  the  introduction  of  a  single  bubble  kills  the  animal  with 
the  rapidity  of  lightning  :  but  Nysten  and  others  have  clearly  shown 
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that  this  is  erroneous,  and  that  while  a  small  quantity,  if  rapidly 
injected  into  the  jugular  vein  of  a  dog,  causes  almost  instantaneous 
death,  if  injected  slowly,  it  only  causes  great  distress,  but  does 
not  destroy  life;  and  that  two  or  three  cubic  inches  will  not 
destroy  life  or  produce  serious  inconvenience,  provided  it  be  intro- 
duced very  slowly  and  gradually  •  the  blood  appearing  in  the  last- 
mentioned  mode  of  introduction  to  combine  with  or  to  dissolve  and 
carry  away  the  air.  In  the  practice  of  surgery,  we  do  not  meet  with 
demonstrations  of  the  effects  of  the  forcible  injection ;  but  unfor- 
tunately, the  fatal  results  of  the  accidental  spontaneous  admission 
of  air  have  been  too  frequently  demonstrated.  This  accident 
first  occurred  in  1818,  in  the  experience  of  M.  Beauchesne,  in  an 
operation  for  the  removal  of  a  tumour  from  the  lower  part  of  the 
neck.  It  was  necessary  to  disarticulate  and  raise  up  the  clavicle ; 
and  while  this  was  being  effected,  the  patient  became  faint,  exclaimed 
"  I  am  dying,"  and  expired  in  less  than  a  quarter  of  an  hour.  Dissec- 
tion revealed  a  small  wound  in  the  internal  jugular  vein  at  its  junc- 
tion with  the  subclavian,  and  the  entrance  of  air  through  that  wound 
caused  the  fatal  result.  The  accident  has  since  happened  in  the  practice 
of  Mirault,  Clemot,  Boux,  Magendie,  Castara,  Dupuytren,  Delpech, 
Begin,  B.  Cooper,  Erichsen,  Warren,  Mott,  Stevens,  and  others,  both 
in  Europe  and  America.  The  occurrence  of  this  accident  in  the 
human  subject  led  to  the  appointment  of  a  commission  by  the  French 
Academy  to  investigate  the  subject  of  the  entrance  of  air  into  veins  ; 
and  the  labours  of  Magendie,  Amussat,  Wattmann,  and  Cormack 
have  greatly  contributed  to  give  clearness  to  our  views  on  this  subject. 

Symptoms. — The  local  symptoms  are  a  peculiar  sound  of  a  hissing, 
gurgling,  lapping,  or  sucking  character,  produced  by  the  entrance  of 
the  air,  and  the  appearance  of  bubbles  about  the  wound  in  the  vein. 
The  patient  is  suddenly  seized  with  the  constitutional  symptoms ;  of 
which  the  most  remarkable  are  great  faintness,  a  horrible  feeling  of 
terror  and  impending  danger,  inducing  him  in  general  to  exclaim  that 
he  is  dying,  a  convulsive  struggle,  aud  great  oppression  in  breathing. 
A  "  churning  noise  is  heard  in  the  heart,  synchronous  with  the 
ventricular  systole;"  and  the  hand  ap>plied  to  the  chest  "perceives 
at  the  same  time  a  peculiar  bubbling,  thrilling,  rasping  sensation, 
occasioned  by  the  air  and  blood  being,  as  it  were,  whipped  together" 
within  the  ventricle.  The  heart's  action  becomes  extremely  feeble,  and 
the  pulse  almost  imperceptible.  The  symptoms  may  pass  off,  and  the 
patient  may  rally,  if  only  a  small  quantity  of  air  has  entered  ;  but  more 
copious  entrance  speedily  causes  death  without  convulsions,  as  if  by 
simple  syncope  ;  but,  "  in  most  cases,  it  is  a  struggle  to  the  last." 

The  period  at  which  death  occurs  varies. — In  some  cases,  life  is 
destroyed  almost  with  the  rapidity  of  lightning;  in  others,  the 
period  varies  from  a  few  minutes  to  several  hours.  In  the  majority 
of  patients  who  have  survived,  several  hours  have  elapsed  before 
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consciousness  and  strength  were  restored.  Some  patients— as,  for 
example,  those  of  JEtoux  and  Malgaigne— recovered  from  the  imme- 
diate effects  of  the  accident,  and  died  afterwards  of  pneumonia. 

Mode  of  death. — For  some  time  after  respiration  has  ceased,  the 
heart  continues  to  beat ;  it  is  the  ultimum  moriens,  in  this  instance. 
It  might  be  supposed  that  the  air  distending  the  heart  would  clog  its 
action ;  and  that  death  would  begin  there.  But  it  is  not  so.  The 
mode  of  death  would  seem  to  be  the  following  :— The  blood  becoming 
mingled  with  air,  assumes  a  frothy  character  in  the  right  ventricle, 
and  thence  is  sent  through  the  pulmonary  artery ;  but  is  more  or  less 
arrested  in  the  pulmonic  capillaries,  or  terminal  branches  of  the  pul- 
monary artery,  in  consequence  of  the  right  ventricle  being  unable  to 
overcome  the  mechanical  obstacle  presented  by  air  bubbles  in  these 
vessels.  The  quantity  of  blood  transmitted  through  the  lungs,  for  the 
systemic  circulation,  grows  less  and  less,  according  to  the  increase  of 
obstruction  aud  arrest  in  the  capillaries  of  the  lungs.  The  supply  to  the 
head  is  inadequate  to  afford  due  stimulus  to  the  nervous  centre,  and 
syncope  results.  If  circulation  be  not  restored,  the  syncope  continues ; 
the  respiratory  movements  then  cease,  and  life  becomes  extinct ; 
the  heart  last  failing  in  its  action,  from  want  of  its  necessary  stimulus, 
the  blood. 

The  cause. — Owing  to  the  tendency  to  the  formation  of  a  vacuum 
in  the  pericardium  during  inspiration,  there  is,  during  that  process,  a 
suction  action,  called  by  some  "  venous  inspiration,"  in  the  "veins  within 
and  near  the  thorax,  extending  to  a  limited  extent  only,  and  ceasing 
where  the  coats  of  the  veins  collapse.  The  space  in  which  this 
suction  action  exists  is  that  in  which  venous  flux  and  reflux  are  per- 
ceptible. It  may  be  said  to  be  confined  to  the  neck  and  axilla ;  and 
if  a  vein  be  wounded  in  this  situation,  there  is  a  risk  of  air  obtaining 
entrance  ;  and  hence,  in  reference  to  this  accident,  that  the  neck  and 
axilla  constitute  the  dangerous  region — the  lower  part  of  the  neck 
more  particularly  deserving  that  appellation.  Accordingly  we  find 
that  the  recorded  instances  of  this  accident  took  place  in  consequence 
of  veins  being  wounded  in  that  region.  In  the  patients  of  Beauchesne, 
Begin,  Mirault,  Ulrick,  and  in  a  case  of  attempted  suicide,  recorded 
by  Erichsen,  the  internal  jugular  vein  was  wounded;  in  Mal- 
gaigne's  patient  it  was  the  external  jugular  vein  ;  in  a  case  by  Delpech, 
it  was  the  axillary  vein  j  in  one  by  Mott,  it  was  the  facial  vein ;  in 
a  case  by  Warren,  it  was  the  subscapular  vein ;  in  one  by  Castara,  it 
was  a  vein  which  opened  into  the  subscapular,  while  the  tumour 
was  being  raised  up  ;  and  in  one  by  Dupuytren,  it  was  a  large  vein 
in  the  neck,  communicating  with  the  jugular,  that  was  cut  at  the 
last  stroke  of  the  knife,  whilst  the  tumour  was  being  forcibly  drawn 
up.  The  vein  was  found  adherent  to  a  corner  of  the  wound,  and 
remained  open. 

Circumstances  favouring  the  accident.—  1.  The  site  of  the  wounded 
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vein  being  in  the  dangerous  regions.  2.  Canalization  of  a  vein,  caused 
by  its  coats  being  thickened  by  morbid  deposits,  by  being  adherent  to 
condensed,  consolidated  surrounding  textures,  or  by  spasmodic  con- 
traction of  muscles  :  any  of  these  three  conditions  may  have  a  canal- 
izing effect.  3.  Traction  on  the  vein.  4.  A  stretched  position  of  the 
part  operated  upon.  5.  The  form  of  the  wound.  6.  The  position  of 
the  vein  in  the  wound ;  a  vein  cut  in  the  corner  of  a  wound  being  apt 
to  gape,  as  Dupuytren's  case  demonstrated.    7.  Deep  inspiration. 

Treatment. — In  operations  in  dangerous  localities,  preventive  treat- 
ment, consisting  of  pressure  on  the  cardiac  side  of  the  wound  by  the 
fingers  of  an  intelligent  assistant,  maintenance  of  a  relaxed  position 
of  the  part  operated  upon,  and  the  prevention  of  stretching  of  veins, 
should  be  carefully  attended  to.    It  is  also  important  to  avoid  as 
much  as  possible  cutting  veins  of  any  considerable  size,  and  especially 
any  vein 'in  which  the  venous  pulse  is  perceptible.    For  reasons  for- 
merly stated,  it  is  also  desirable  that  the  inspiration  shoidd  be  feeble, 
and  this  is  effectually  secured  by  the  employment  of  anaesthesia.  For 
preventing  deep  inspiration,  some  have  recommended  that  the  chest 
should  be  firmly  bandaged  during  the  operation;  but  I  concur  with 
those  who  on  pi'inciple  object  to  this  proceeding,  and  especially  if  the 
patient  is  to  be  brought  into  a  state  of  anaesthesia.    Curative  treat- 
ment should  have  for  its  object  the  fulfilment  of  these  indications  : — 
1.  To  maintain  an  adequate  supply  of  blood  to  the  brain,  so  as  to  ward 
off  death  by  syncope.    With  this  view  the  patient  should  be  placed 
recumbent,  with  the  head  low,  and  pressure  should  be  made  on  the 
axillary  and  femoral  arteries,  so  as  to  direct  as  much  as  possible  of  the 
circulating  current  to  the  brain.    2.  To  maintain  the  action  of  the 
heart  by  artificial  respiration,  and  friction  at  the  precordial  region.  3. 
To  promote  the  removal  of  obstruction  of  the  capillaries  of  the  lungs ; 
for  which  purpose  also,  artificial  respiration  will  be  the  more  useful 
means.    4.  After  recovering  from  the  immediate  effects  of  the  accident, 
to  guard  against  the  occurrence  of  inflammation  of  the  lungs,  which 
experience  has  shown  is  apt  to  ensue. 
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CHAPTER  XVII. 
HERNIA. 

Abdominal  hernias,  or  ruptures,  are  usually  divided,  if  their  con- 
dition is  taken  as  the  basis  of  arrangement,  into  three  classes,  namely, 
reducible,  irreducible,  and  strangulated;  or,  if  they  are  arranged 
according  to  situation,  into  four,  namely,  inguinal,,  femoral,  umbilical, 
and  ventral.  It  will  help  to  a  clearer  understanding  of  this  subject, 
if  we  consider  these  two  divisions  separately,  giving  under  the  first, 
the  general  doctrines  of  hernia,  and  under  the  second,  the  different 
forms  of  hernia,  as  they  present  themselves  in  the  living  body. 

REDUCIBLE  HERNIA. 

Definition. — A  hernia  is  reducible,  when  it  can  be  easily  returned 
into  the  cavity  of  the  abdomen. 

Symptoms. — In  reducible  hernia  there  is  a  swelling,  which  presents 
the  following  characters  :  — It  is  unattended  with  heat,  discoloration, 
tenderness,  pain,  or  even  uneasiness,  except  when  the  tumour  first 
takes  place,  at  which  period  an  uneasy  sensation  of  weakness  in  the 
parts  is  in  some  instances  complained  of.    The  swelling  begins  fi'om 
above,  and  gradually  descends  ;  it  is  brought  on  by  the  erect  posture, 
coughing,  sneezing,  pressing  on  the  abdomen,  or  by  any  exertion  of 
the  abdominal  muscles  or  diaphragm ;  and  it  disappears  in  the 
recumbent  posture,  or  when  gentle  pressure  is  applied.  During 
coughing  it  becomes  larger  and  tense,  and  communicates  a  sudden 
impulse  to  the  hand  of  the  examiner.    These  symptoms  may  be 
observed  in  every  reducible  tumour;  but  there  are  others,  which, 
although  more  variable,  characterize  a  hernial  tumour,  and  when 
present,  furnish  information  regarding  its  contents.    If  the  swelling 
be  elastic,  uniform,  and  compressible,  and  if  its  return  be  sudden  and 
attended  with  a  peculiar  gurgling  noise — the  gargouillement  of  the 
French  writers — there  can  be  no  doubt  that  the  hernia  is  formed  of 
intestine.    The  smooth  surface  of  the  intestine  makes  its  return 
easy  and  sudden,  and  the  mixture  of  air  with  other  intestinal  contents 
gives  rise  to  the  peculiar  gurgling  sound.    If  the  swelling  be  more 
solid  and  uneven — if  it  feel  heavy  to  the  patient— if  it  be  doughy  to 
the  touch,  and  receive  an  impression  from  the  fingers  of  the  examiner, 
and  if  its  return  be  gradual  and  unattended  with  any  peculiar  sound, 
there  can  be  no  doubt  of  its  being  an  omental  hernia.  When  omentum 
forms  the  hernia,  its  surface  becomes  moulded  by  the  surrounding 
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parts,  and  in  consequence,  its  return  into  the  abdomen  is  gradual. 
If  a  portion  of  the  swelling  be  elastic,  and  return  suddenly  with  a 
gurgling  noise  ;  and  if  the  remaining  part  be  doughy  and  its  return 
more  gradual  and  less  easily  accomplished,  the  hernia  is  in  all  pro- 
bability formed  of  intestine  and  omentum.  These  discriminating 
symptoms,  when  well  marked,  as  they  usually  are  in  hernia  of  short 
standing  and  moderate  size,  furnish  very  satisfactory  information 
regarding  the  contents  of  the  hernia  ;  but  if  the  hernia  be  small,  it  is 
often  difficult  and  even  impossible  to  arrive  at  a  decided  conclusion 
as  to  its  contents  ;  and  if  it  be  of  long  standing,  there  is  frequently  the 
same  difficulty,  since  the  thickening  of  the  hernial  sac,  and  the  adhe- 
sion of  the  parts  of  the  hernia  to  each  other,  and  change  of  structure, 
diminish  the  accuracy  of  any  nice  discrimination  by  the  touch.  When 
the  hernia  is  formed  of  intestine  alone,  it  is  called  an  Enterocele ; 
when  of  omentum  alone,  an  Epiplocele;  when  of  both  intestine  and 
omentum,  an  Entero-epiplocele  ;  and  when  of  a  redundant  portion  of 
bowel  in  the  form  of  a  diverticulum,  a  Hernia  Litrica. 

Treatment. — The  treatment  of  reducible  hernia  consists  in  return- 
ing it  into  the  abdomen,  and  preventing  its  recurrence  by  the  pressure 
of  a  truss.  A  reducible  hernia  generally  goes  up  of  itself,  when  the 
patient  is  placed  in  the  horizontal  posture,  and  more  especially  if  the 
thigh  on  the  affected  side  be  brought  a  little  upwards  and  inwards, 
so  as  to  relax  the  parts  about  the  hernia.  When  it  does  not  return 
of  itself,  it  may  be  replaced  by  certain  manual  proceedings,  technically 
called  the  operation  of  the  taxis  ;  the  manner  of  performing  which 
varies  in  some  respects,  according  to  the  situation  of  the  hernia,  as 
will  be  explained  hereafter.  Pressure  by  means  of  a  truss  is  employed 
for  the  purpose  of  preventing  a  recurrence  of  the  hernia.  While  the 
patient  requires  to  use  a  truss,  the  treatment  is  palliative  or  pre- 
ventive; when  it  has  induced  such  a  change  as  to  prevent  any  tendency 
to  a  recurrence  of  the  hernia,  the  cure  is  said  to  be  complete  or 
radical.  There  is  no  period  of  life  at  which  a  truss  may  not  be  used. 
At  one  time  it  was  supposed  that  it  could  not  be  applied  to  a  child  ; 
but  it  is  now  ascertained  that  if  a  truss  be  sufficiently  weak,  it  may 
be  worn  by  the  youngest  children  without  inconvenience  ;  and  as  a 
complete  or  radical  cure  is  readily  produced  in  early  life,  it  is  of  the 
greatest  importance  that  the  application  of  a  truss  should  not  be 
delayed.  The  only  condition  of  parts,  in  early  life,  which  forbids  the 
use  of  the  truss  is  the  testicle  not  having  descended  through  the 
inguinal  canal.  The  pressure  and  thickening  of  parts,  under  these 
circumstances,  might  present  an  obstacle  to  the  descent  of  the  testicle, 
and  cause  its  permanent  retention  in  the  abdomen  ;  but  fortunately 
this  condition  of  the  testicle  is  of  rare  occurrence.  If,  however,  it 
should  present  itself  in  a  case  of  reducible  hernia,  the  application  of 
the  truss  ought  to  be  delayed  until  the  testicle  has  made  its  way  into 
the  scrotum. 
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In  regard  to  the  use  of  a  truss,  the  following  points  are  deserving 
of  consideration  : — 

1 .  The  ways  in  which  a  truss  produces  a  radical  cure. — If  a  hernia 
has  been  very  suddenly  produced,  if  it  be  very  small,  and  if  it  be  very 
quickly  returned,  the  hernial  sac  may  either  return  with  the  hernia, 
or  be  gradually  drawn  back  into  the  cavity  of  the  abdomen.  After 
the  return  of  the  sac,  the  pressure  of  a  truss  sometimes  produces 
sufficient  diminution  of  the  opening  by  contraction,  effusion  of  lymph, 
and  consequent  joining  of  the  surfaces,  to  prevent  any  future  protru- 
sion of  sac  or  hernia.  This  kind  of  cure,  however,  in  which  the  sac 
returns,  and  its  future  protrusion  is  prevented  by  the  diminution  of 
the  opening,  is  only  to  be  looked  for  in  small  hernia?  of  short  stand- 
ing. If  a  hernia  be  of  considerable  size,  and  more  especially  if  it  be 
also  of  long  standing,  the  distension  of  the  hernial  sac,  and  the  pressure 
of  the  surrounding  parts  excite  a  degree  of  inflammation  by  which 
those  parts  and  the  sac  become  adherent  to  each  other,  so  that  the  sac 
cannot  be  returned  into  the  abdomen,  and  the  kind  of  complete  cure 
already  described  cannot  take  place.  2.  After  the  return  of  a  hernia, 
the  sac  being  empty,  contracts  by  its  own  elasticity,  in  accordance 
with  the  general  law,  that  membranous  parts  accommodate  them- 
selves to  the  state  of  their  contents.  This  kind  of  closure  of  the 
hernial  sac  is  analogous  to  the  contraction  of  the  tubular  portion  of 
the  peritoneum,  which  exists  within  the  inguinal  canal  for  some  time 
after  the  descent  of  the  testicle.  A  truss,  by  approximating  to  each 
other  the  sides  of  the  hernial  sac,  may  assist  the  natural  elasticity  in 
closing  up  its  neck,  and  in  bringing  about  a  radical  cure.  3.  Occa- 
sionally the  wearing  of  a  trass  for  a  long  time  produces  thickening  of 
the  neck  of  the  sac,  or  of  the  cellular  tissue  surrounding  it,  or  of  both, 
and  thus  interrupts  the  communication  between  the  cavities  of  the 
abdomen,  and  the  hernial  sac.  4.  The  pressure  of  a  truss  often  excites 
adhesive  inflammation  in  the  sac,  by  which  its  opposite  sides  become 
joined  together  by  coagulable  lymph,  and  a  recurrence  of  hernia  is 
prevented.  5.  Pare,  Arnaud,  and  others  record  cases  in  which  com- 
plete cures  were  effected  by  the  firm  adhesion  of  the  formerly  pro- 
truded parts  to  the  peritoneum  lining  the  abdomen  around  the  mouth 
of  the  hernial  sac  ;  and  as  in  these  cases  trusses  had  been  worn,  it 
was  believed  that  the  pressure  gave  rise  to  inflammation  in  the  neck 
of  the  sac,  and  that  this  inflammation,  having  extended  to  the 
membrane  lining  the  cavity  of  the  abdomen,  produced  the  adhesions. 
G.  Absorption  of  the  neck  and  part  of  the  body  of  the  sac  sometimes 
produces  radical  cure.  I  lately  had  an  opportunity  of  demonstrating 
this  condition  of  parts  to  the  students  at  this  School  of  Medicine, 
in  the  body  of  a  person  who  had  worn  a  truss  for  many  years  for 
the  cure  of  a  reducible  hernia. 

2.  The  situation  to  which  the  truss  should  be  applied. — Since  the 
immediate  object  which  the  surgeon  desires  to  accomplish  by  the 
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pressure  of  the  truss  is,  to  prevent  a  return  of  the  hernia,  and  the 
ultimate  object,  to  induce  some  of  the  various  changes  already 
described  by  which  the  tendency  to  its  recurrence  may  be  removed, 
it  must  be  evident  that  the  precise  part  to  which  the  pressure  should 
be  applied  is,  that  where  the  hernia  first  quits  the  abdomen. 

3.  The  length  of  time  a  truss  should  be  worn.— As  the  prospect  of  a 
complete  cure  is  very  different  at  the  different  periods  of  life,  it  being 
almost  a  matter  of  certainty  in  young  persons,  occasionally  met  with 
in  adults,  and  not  to  be  expected  in  elderly  persons,  there  will  be  a 
corresponding  difference  in  the  length  of  time  that  the  truss  must  be 
worn,  as  well  as  in  the  object  of  wearing  it ;  the  object  being  at  one 
period  merely  preventive  or  palliative  treatment,  at  others  palliative 
treatment  and  radical  cure.  In  young  persons  a  complete  cure  is 
often  effected  in  less  than  twelve  months,  in  adults  seldom  under  two 
years  at  least,  and  in  old  persons  it  is  not  to  be  expected.  In  regard 
to  the  time  a  truss  should  be  worn,  Sir  Astley  Cooper  remarks,  "  You 
will  be  asked  by  the  patient  when  you  have  applied  the  truss,  how 
long  he  is  to  wear  it ;  tell  him  to  wear  it  at  least  two  years.  He  will 
then  ask  you  whether  he  is  likely  to  be  cured  at  the  end  of  that  time; 
your  answer  must  be  that  this  must  depend  upon  his  age.  A  young 
person  is  generally  cured  at  the  end  of  two  years,  but  it  will  be  ad- 
visable for  him  to  continue  to  use  the  truss  for  three  years.  If  the 
person  be  not  young,  there  is  not  much  hope  of  effecting  the  cure 
of  hernia  by  wearing  a  truss." 

The  truss  should  be  constantly  worn,  not  only  during  the  day  but 
also  during  the  night,  because  although  the  probability  of  a  recurrence 
of  the  hernia  is  by  no  means  great  in  the  recumbent  posture,  yet  it 
might  be  induced  by  a  cough,  or  any  sudden  change  in  the  posture  of 
the  body  in  bed,  and  then  the  cure  would  require  to  be  commenced 
anew  from  that  period. 

4.  The  chief  sources  of  inconvenience  from  wearing  a  truss. — The 
chief  inconveniences  from  the  use  of  a  truss  arise  for  the  most  part 
from  its  being  too  strong,  or  from  the  pad  being  placed  in  an  im- 
proper situation  ;  hence  the  necessity  of  selecting  a  truss  of  the  proper 
strength  and  length  for  a  patient.  It  should  be  strong  enough  to 
prevent  any  recurrence  of  the  hernia,  but  not  to  cause  any  painful 
irritation  of  the  soft  parts.  Labouring  people  and  those  who  are 
required  to  use  great  bodily  exertion  need  stronger  trusses  than 
others.  The  length  of  the  truss  is  also  a  matter  of  great  importance, 
not  only  that  the  pad  may  rest  on  the  precise  spot  where  the  hernia 
came  out  from  the  abdomen,  but  also  that  it  may  not  rest  upon  the 
side  of  the  pubes,  the  result  of  which  is  apt  to  be  irritation  of  the  soft 
parts  from  pressure  between  the  bone  and  the  truss,  and  swelling  of 
the  testicle  from  compression  of  the  veins  of  the  cord. 

For  accomplishing  a  radical  cure,  various  other  proceedings  have 
been  adopted,  besides  the  use  of  a  truss.    Some  of  these  were,  exposure 
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of  the  sac,  and  the  application  of  a  ligature  to  its  neck  ;  opening  the 
sac,  and  applying  irritants,  in  the  hope  of  accomplishing  destruction  j 
cutting  out  the  sac,  and,  in  scrotal  hernia,  removal  of  the  testicles 
along  with  it ;  which  practice,  Dionis  informs  us,  became  so  common 
in  the  seventeenth  century,  that  "  an  itinerant  operator  was  in  the 
habit  of  feeding  his  dogs  with  the  organs  which  he  thus  removed." 
It  is  fortunate  for  mankind  that  in  these  milder  times  of  surgery  no 
one  would  ever  think  of  such  methods  of  treatment.    The  operations 
of  Guerin,  Bonnet,  Pancoast,  and  Gerdy  have  not  gained  the  approval 
of  any  surgical  authority  in  these  islands.    Guerin's  operation  consists 
in  scarifying  the  neck  of  the  sac  by  a  small  bistoury  introduced  sub- 
cutaneously,  and  endeavouring  to  promote  union  by  the  pressure  of  a 
truss.    Bonnet's  operation,  called  acupuncturation,  consists  in  trans- 
fixing the  sac  with  many  pins,  permitting  them  to  remain  for  a  con- 
siderable time,  and  in  applying  compression  in  the  intervals  between 
them.    Pancoast's  operation  consists  in  returning  the  hernia  into  the 
abdomen,  injecting  about  a  drachm  of  the  tincture  of  iodine  into  the 
sac,  applying  a  firm  compress  over  the  internal  aperture,  and  in 
keeping  the  sides  of  the  sac  in  close  apposition  by  means  of  a  trass. 
In  Gerdy's  operation  the  common  integument  is  pushed  up  into  the 
neck  of  the  sac,  and  confined  in  that  situation  by  means  of  two  points 
of  interrupted  suture,  the  invaginated  portion  of  the  integument  is 
denuded  of  its  cuticle  by  the  application  of  spirits  of  ammonia,  and 
adhesion  of  the  opposed  surfaces  of  sac  and  of  common  integument  to 
each  other  respectively  is  sought  to  be  obtained.    To  Wiitzer  of  Bonn 
belongs  the  merit  of  devising  a  safe  and  successful  operation  for 
effecting  a  radical  cure  ;  to  Spencer  Wells  belongs  the  merit  of  intro- 
ducing this  operation  into  England;  and  it  may  be  stated  that 
Wiitzer's  operation  performed  with  his  original  instrument  somewhat 
improved,  and  Wood's  operation,  are  two  proceedings  deservedly 
regarded  as  great  improvements  in  practical  surgery. 

Wiitzer's  instrument,  as  improved  by  Bothrnund  of  Munich,  Mr. 
Spencer  Wells,  and  Mr.  Bedfern  Davies,  consists  of  a  roundish 
wooden  plug,  made  to  expand  like  a  glove-stretcher,  if  required  to 
do  so,  to  fill  the  canal  with  a  wooden  pad  or  cover  to  match,  and 
within  the  plug  a  needle  concealed,  but  capable  of  being  pressed 
through  the  integument,  and  passed  through  a  slit  in  the  wooden 
pad.  The  cover  or  pad  is  of  the  same  breadth  and  length  as  the  plug 
or  cylinder,  and  screwed  to  it  by  a  screw.  By  means  of  a  movable 
handle  the  needle  can  be  pressed  through  the  opening  near  the  ex- 
tremity of  the  plug.  The  bowels  and  bladder  having  been  emptied, 
the  hair  having  been  removed,  the  patient  placed  in  the  attitude  for 
the  taxis,  and  the  protruded  parts  returned,  the  surgeon  invaginates 
the  sac  and  its  coverings  by  pushing  up  his  forefinger  with  the  palmar 
aspect  forward,  being  very  careful  that  the  finger  is  not  in  front  of 
the  tendon  of  the  external  oblique  muscle,  but  within  the  canal,  and 
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carried  up  to  the  internal  aperture.  The  plug,  well  oiled,  is  then 
carried  along  the  cul-de-sac  in  front  of  the  finger,  which  is  withdrawn 
as  the  plug  is  being  sent  up.  In  this  step  of  the  operation,  as  Wells 
directs,  the  surgeon  must  make  sure  that  the  plug  is  within  the  canal, 
that  it  is  behind  and  not  in  front  of  the  external  oblique  tendon,  aud 
that  its  extremity  is  lodged  in  the  internal  aperture.  The  needle  or 
needles  should  then  be  pushed  onwards  through  the  skin  by  means  of 
the  handle,  the  cover  should  be  adjusted  by  means  of  the  screw,  the 
needles  should  be  fixed  in  their  places  by  screws,  their  points  removed, 
knobs  put  on  them,  the  cover  screwed  down  moderately  tightly,  and 
the  handle  of  the  instrument  removed.  Care  must  be  taken  that  the 
pressure  on  the  invaginated  portion  between  the  plug  and  cover  is 
not  too  great,  lest  sloughing  should  be  produced.  In  five  or  six  days 
some  suppuration  is  seen  about  the  needles,  and  a  serous  fluid  begins 
to  ooze  from  the  invaginated  integument.  The  instrument  should 
then  be  removed.  By  gently  pulling  the  skin  of  the  scrotum  it  will 
be  seen  whether  or  not  adhesions  have  taken  place.  If  the  invaginated 
portion  be  loose,  the  instrument  must  be  replaced  for  two  or  three 
days ;  and  during  the  whole  period  of  its  use  the  pressure  must  be 
regulated  by  the  tolerance  of  the  patient.  About  six  to  eight  days 
may  be  allowed  for  the  use  of  the  instrument ;  from  seven  to  fourteen 
more  for  cicatrization  ;  after  which  a  very  slight  truss  with  soft  pad 
should  be  used.  From  this  description  it  is  to  be  hoped  that  this 
very  simple,  safe,  and  very  successful  operation  may  be  clearly  under- 
stood. 

"Wood's  operation.  This  is  also  an  admirable  operation,  and  may 
be  performed  thus : — An  incision  about  half  an  inch  in  length  is 
made  through  the  skin  of  the  scrotum,  over  the  spermatic  cord,  an 
inch  and  a  half  below  the  pubic  spine.  The  skin  is  then  separated, 
by  means  of  a  small  tenotomy  knife,  from  the  subjacent  fascia  in  a 
circle  around  this,  incision,  about  two  inches  in  diameter.  Next,  the 
finger  is  introduced  into  the  wound,  and  made  to  pass  into  the  inguinal 
canal.  The  finger  then  searches  for  the  arched  border  of  the  internal 
oblique  muscle,  and  is  carried  behind  it  towards  the  linea  alba.  Then 
a  curved  needle,  with  its  point  protected  by  a  tube,  is  carried  up 
along  the  concavity  of  the  finger,  and  made  to  perforate  the  conjoined 
tendon  close  to  the  internal  ring,  aud  to  perforate  the  skin  j  but  the 
skin,  before  perforation,  is  to  be  drawn  upwards  and  inwards,  so  that 
the  outward  puncture  will  be,  when  the  skin  is  restored  to  its  natural 
situation,  lower  and  more  external  than  the  point  where  the  conjoined 
tendon  is  perforated.  A  thread  is  now  put  through  the  eye  of  the 
needle,  and  the  needle  withdrawn,  leaving  one  end  of  the  thread  pro- 
jecting. The  finger  next  is  made  to  feel  for  the  external  pillar  of  the 
ring,  and  to  push  the  cord  downwards  out  of  the  way ;  aud  the  needle 
is  carried  along  it,  and  made  to  pierce  Poupart's  ligament ;  meanwhile 
the  skin  is  moved  downwards,  so  that  the  needle-point  comes  out  at 
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the  first  puncture.  A  loop  of  thread  is  left  there  and  held,  whilst  the 
needle  is  withdrawn.  The  finger  is  next  made  to  feel  for  the  internal 
pillar,  and  the  needle  made  to  pierce  the  conjoined  tendon,  the  inter- 
nal pillar,  and  triangular  ligament,  half  an  inch  above  the  pubes.  The 
point  is  brought  out  at  the  same  aperture  as  before,  the  end  of  the  thread 
is  pulled  out,  and  the  needle  withdrawn.  The  two  separate  ends  of 
thread  which  have  perforated  the  internal  pillar,  and  the  loop  which 
has  perforated  Poupart's  ligament,  are  pulled  tight,  and  are  passed 
through  a  hole  in  a  boxwood  pad,  and  tied  over  a  bar.  Thus  the 
inguinal  canal  is  first  filled  with  invaginated  fascia  and  sac  ;  and  then 
its  sides  are  brought  together  by  this  subcutaneous  suture,  so  that  it 
is  contracted  and  made  to  adhere  to  the  invaginated  tissues.  A  pad 
and  bandage  are  applied,  and  the  ligatures  allowed  to  remain  three  or 
four  days. 

In  this  operation  the  skin  is  not  invaginated  ;  consequently  it  has 
no  tendency  to  drag  down  the  other  invaginated  tissues  ;  on  the  con- 
trary, it  tends  to  keep  them  in  their  place.  The  time  required  is 
shorter  ;  and  although  some  degree  of  varicocele  is  apt  to  follow,  yet 
this  cure  is  more  speedy,  more  certain,  and  less  painful  on  the  whole 
than  Wiitzer's  operation. 

Mr.  Redfern  Davies  has  cured  femoral  and  ventral  hernia  by  the  fol- 
lowing simple  operation  : — The  finger  is  made  to  pass  into  the  femoral 
ring,  thus  invaginating  a  portion  of  integument.  A  curved  tube 
containing  a  needle  is  carried  up  upon  the  finger,  and  a  silver  wire  is 
sent  through  the  two  folds  of  integuments.  One  or  more  silver  wires 
are  passed  in  the  same  way.  They  are  then  sent  through  pieces  of 
vulcanized  India-rubber  ;  they  are  drawn  tight,  and  rendered  fast  by 
split  shot  being  clamped  upon  them.  In  about  eight  days  the  wires 
are  removed,  and  a  very  light  truss  should  be  worn  until  the  invagi- 
nated integument  has  become  firmly  adherent. 

To  Mr.  Spencer  Wells  much  credit  is  due  for  all  he  has  done 
regarding  Wiitzer's  operation,  and  also  for  the  success  with  which  he 
has  employed  metallic  stitch  in  the  radical  cure  of  femoral  and  ventral 
hernia,  of  which  an  account  will  be  found  in  the  "Medical  Times" 
for  Feb.  5,  1859. 

IRREDUCIBLE  HERNIA. 


s  no 


Definition.— A  hernia  is  said  to  be  irreducible  when  it  suffer, 
constriction  and  yet  cannot  be  returned  into  the  abdomen.  For 
facih tating  the  description  of  this  form  of  the  disease,  it  may  be 
useful  to  attend  successively  to  the  causes  which  prevent  reduction,  to 
the  dangers  and  inconveniences  which  may  arise  from  irreducible 
hernia,  and  to  the  treatment. 

Games  which  prevent  reduction.— Wist  A  frequent  cause  which 
prevents  reduction  is  the  bulk  of  the  protruded  parts  in  relation  to 
the  opening  through  which  they  would  have  to  return.    The  bulk  is 
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in  some  instances,  owing  to  the  quantity  of  parts  which  have  come 
out  of  the  abdomen,  in  others  to  the  enlargement  or  growth  of  the 
hernial  contents.  The  omentum  and  mesentery  are  the  parts  which, 
when  protruded,  present  the  impediment  to  reduction  from  growth  : 
and  their  increase  is  occasioned  mostly  by  the  deposition  of  fat  in  the 
portions  of  these  tissues  external  to  the  opening  through  which  they 
came  out  from  the  abdomen.  Where  they  are  embraced  by  the 
opening,  the  pressure  prevents  enlargement  in  that  situation ;  but 
from  the  yielding  nature  of  the  textures  external  to  the  opening,  the 
increase  of  volume  is  often  very  considerable. 

Second.  Constriction  of  the  neck  of  the  hernial  sac  is  occasion- 
ally the  obstacle  to  reduction.  That  this  condition  of  the  neck  of  the 
sac  sometimes  exists  to  an  extent  sufficient  to  constitute,  without  an 
operation,  an  insuperable  impediment  to  reduction,  is  a  point  regard- 
ing which  surgeons  are  agreed.  Not  only  is  the  sac  necessarily  nar- 
rower at  the  neck  than  in  any  other  situation,  from  the  manner  in 
which  it  is  embraced  by  the  surrounding  textures,  but  it  is  liable  to 
be  still  further  diminished  by  changes  without  and  within  the  sac, 
and  in  the  substance  of  the  sac  itself.  For  a  minute  description  of 
these  changes,  the  conditions  under  which  they  most  frequently 
take  place,  and  the  nature  of  the  action  by  which  they  are  produced, 
I  beg  to  refer  to  the  section  on  the  anatomy  of  the  hernial  sac,  and 
the  seats  of  stricture  in  the  different  species  of  hernia;  and  mean- 
while I  shall  only  remark  that  thickening  and  induration  of  the  cel- 
lular tissue  around  the  sac,  effusion  and  organization  of  lymph  without, 
and  often  also  within  the  sac,  and  a  thickened  and  indurated  state  of 
the  sac  itself,  are  the  principal  conditions  which,  sepai'ately  or  in 
various  degrees  of  combination,  diminish  the  canal  of  the  sac,  so  as  to 
prevent  reduction. 

Third.  Adhesions  of  the  protruded  parts  to  the  hernial  sac  often 
constitute  the  impediment  to  reduction.  Of  these  adhesions  there 
are  three  varieties  : — 1.  The  protruded  parts  sometimes  adhere  to  the 
sac  through  the  medium  of  a  layer  of  coagulable  lymph.  This  form 
was  described  by  Scai'pa  as  the  gelatinous  or  glutinous  adhesion,  and 
as  this  is  a  condition  of  parts  which  very  quickly  takes  place,  the 
surgeon  should  endeavour  to  reduce  the  hernia  as  soon  as  possible,  in 
order  to  prevent  the  slight  inflammation  which  gives  rise  to  the  effu- 
sion.— 2.  Adhesions  sometimes  assume  a  membranous  or  filamentous 
appearance,  varying  greatly  both  in  the  number  and  length  of  the 
filaments, — in  the  number,  from  a  single  band  to  several,  and  in 
length,  from  two  or  three  lines  to  an  inch  and  upwards,  as  a  general 
rule.  Adhesions  of  this  form  are  found  only  connecting  movable 
parts  with  each  other,  as  the  intestine  with  the  hernial  sac,  or  with 
the  omentum ;  and  they  arc  precisely  similar  to  the  bauds  we  often 
find  between  serous  surfaces  in  other  parts  of  the  body.  They  are 
produced  by  the  effusion  of  coagulable  lymph,  which  ultimately  be- 
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comes  or«anized-therein  differing  from  the  last-mentioned  form— 
and  which  is  drawn  out  into  bands  or  filaments  by  the  movements  of 
the  intestines.    This  accounts  for  their  being  found  chiefly  con- 
necting moveable  parts  with  each  other,  and  for  their  being  more  fre- 
quent in  the  body  and  fundus  of  the  sac  than  at  its  neck  or  mouth, 
where  the  parts  are  in  a  more  confined  space,  and  have  less  motion. 
This  is  now  the  almost  universally  received  opinion  of  the  origin  of  the 
membranous  or  filamentous  adhesions.     A  different  theory,  however, 
was  held  by  Scarpa,  who  erroneously  believed  that  they  are  formed  of 
elongations  of  portions  of  the  serous  coat  of  the  intestine.— 3.  The 
third  form  of  adhesion,  which  usually  receives  the  name  of  the  fleshy, 
is  like  the  gelatinous  and  membranous,  in  being  the  result  of  adhesive 
inflammation  ;  but  differs  from  them,  inasmuch  as  the  union  is  close, 
firm,  and  deep,  so  that  the  protruded  parts  and  the  sac  cannot  be 
separated  from  each  other,  but  form  a  solid  mass,  the  vessels  of  which 
are  continuous.    In  a  case  of  strangulated  hernia,  the  subject  of  ope- 
ration, this  form  of  adhesion  demands  a  very  different  method  of  pro- 
cedure from  the  gelatinous  or  membranous,  as  will  be  explained  in 
the  section  on  that  subject.    This  species  of  adhesion  is  very  fre- 
quently met  with  between  omentum  and  hernial  sac,  and  then  is 
generally  at  the  body  and  fundus  of  the  sac  ;  but  when  it  is  found 
between  intestine  and  sac,  which  is  a  very  rare  occurrence,  it  is 
usually  at  the  neck.    Scarpa  has  described  this  form  under  the  name 
of  the  unnatural  fleshy,  to  distinguish  it  from  what  he  calls  the  na- 
tural fleshy,  which  is  of  an  entirely  different  character,  and  will  be 
afterwards  described.    The  three  forms  of  adhesion  agree  with  each 
other  in  being  caused  by  inflammation,  and  in  being  attended  with 
effusion  of  lymph ;  but  they  differ,  inasmuch  as  the  lymph  in  the  first 
form  is  not  organized  ;  in  the  second,  it  is  organized  and  elongated 
into  bands  or  filaments ;  and,  in  the  third,  although  organized,  it  is 
not  elongated,  but  effused  between  the  sac  and  protruded  organs,  and 
between  the  tissues  of  these  parts,  so  as  to  convert  them  into  a  solid 
inseparable  mass,  the  vessels  of  which  are  continuous. 

Fourth.  Adhesion  of  the  protruded  parts  to  each  other  often 
forms  the  impediment  to  reduction.  The  parts  which  form  a  hernia 
often  glide  down  separately,  and  to  a  great  extent,  into  the  sac,  and 
afterwards  by  pressure  and  various  accidental  causes  become  adherent 
to  each  other,  and  cannot  in  mass  be  returned  through  the  opening  by 
which  they  separately  left  the  abdomen. 

Fifth.  Membranous  bands  across  the  sac  constitute  an  insuperable 
obstacle  to  reduction.  In  reference  to  these  bands,  Sir  Astley  Cooper 
remarks, — "  They  appear  to  be  produced  in  the  following  manner  : 
during  the  reducible  state  of  the  hernia,  inflammation  takes  place, 
both  in  the  contained  parts  and  in  the  inner  surface  of  the  sac  ;  but  by 
using  proper  means,  the  protruded  parts  are  reduced,  and  the  sides  of 
the  sac  collapse  and  adhere  together.    However,  while  the  adhesions 
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are  still  recent,  a  fresh  descent  takes  place  from  the  abdomen,  and  the 
hernial  contents  again  disunite  the  surfaces  of  the  sac  everywhere 
except  at  the  points  of  union  of  the  inflamed  parts,  the  cementhJ 
lymph  of  which,  instead  of  bursting  asunder,  elongates  with  the  fresh 
pressure,  and  forms  those  membranous  bands  which  are  seen  passing 
from  one  side  of  the  sac  to  the  other.  Between  these  the  intestine 
and  omentum  get  entangled,  a  circumstance  which  adds  so  much  to 
the  difficulty  of  reduction,  that  it  is  in  general  considered  to  be  im- 
practicable. 

Sixth.  The  obstacle  to  reduction  is  sometimes  furnished  by  the 
natural  means  of  connexion  between  the  intestine  before  its  descent 
and  the  peritoneum  lining  the  surrounding  part  of  the  abdomen.  It 
is  of  the  greatest  importance  that  the  surgeon  should  have  clear  and 
distinct  ideas  of  this  condition  of  a  hernia ;  for  if  it  be  not  understood, 
and  if  an  irreducible  hernia  of  this  kind  should  become  stran- 
gulated and  require  an  operation,  the  most  dangerous  errors  may  be 
committed. 

Scarpa  gave  an  exceedingly  clear  and  full  explanation  of  this  con- 
dition of  a  hernia ;  it  has  also  been  described  by  Pelletan,  Cloquet, 
and  Hesselbach,  and  with  great  distinctness  by  Mr.  Lawrence.  Pott, 
in  two  parts  of  his  valuable  work,  refers  to  the  difficulty  of  reducing 
certain  hernise,  where  there  is  reason  to  believe  the  obstacles  to  re- 
duction arose  from  this  condition ;  but  from  the  manner  in  which  he 
expresses  himself,  it  is  not  evident  that  he  understood  the  real  cause 
of  the  impediment.    The  natural  means  of  connexion  of  the  hernia  to 
the  surrounding  parts,  may  form  the  obstacle  to  reduction  on  the 
right  side,  if  the  hernia  be  formed  of  the  coecum,  or  head  of  the  colon  ; 
or  on  the  left,  if  it  be  formed  of  the  sigmoid  flexure  of  the  colon. 
These  divisions  of  the  alimentary  canal  are  completely  covered  by 
peritoneum,  laterally  and  anteriorly,  but  are  destitute  of  a  peritoneal 
covering  behind ;  and  the  peritoneum  is  reflected  from  their  lateral 
aspects  to  the  parietes  of  the  abdomen  in  the  ilio-lumbar  regions,  with 
which  parietes  it  is  connected  by  loose  cellular  tissue  capable  of  great 
dilatation.    The  natural  means  of  connexion  of  these  divisions  of  the 
alimentary  canal  with  the  parietes  are  short,  and  formed  of  peri- 
toneum between  that  portion  of  it  which  furnishes  a  serous  coat  to 
the  intestines  and  that  which  lines  the  walls  of  the  abdomen.  If 
these  portions  of  alimentary  canal  descend  to  form  a  hernia,  they  will 
drag  along  with  them  the  part  of  the  peritoneum  which  naturally 
lines  the  parietes  of  the  ilio-lumbar  region,  to  form  the  hernial  sac ; 
and  if  the  hernial  sac  descend  into  the  scrotum,  and  there  form  adhe- 
sions to  the  surrounding  parts,  the  portions  of  peritoneum  which, 
within  the  abdomen,  preserved  the  intestine  in  its  natural  relations 
to  the  walls  of  the  abdomen,  will  now  retain  it  in  the  sac ;  and  as, 
through  the  medium  of  these  portions,  the  hernial  sac  and  serous  coat 
of  the  portion  of  intestine  which  forms  the  hernia  are  continuous 
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with  each  other,  it  is  evident  that  redaction  must  be  impracticable. 
It  is  as  impracticable,  under  these  circumstances,  to  return  the  intes- 
tine as  it  would  be  to  return  the  testicle  into  the  abdomen;  the 
intestine  draws  peritoneum  along  with  it  to  form  a  hernial  sac,  and 
the  testicle  draws  peritoneum  to  form  tunica  vaginalis  ;  and  the  serous 
coat  of  the  intestine  has  the  same  relation  to  the  hernial  sac,  as  the 
tunica  vaginalis  reflexa  has  to  the  tunica  vaginalis  propria.  Such  a 
hernia,  when  it  becomes  strangulated,  and  an  operation  is  to  be  per- 
formed, requires  a  particular  method  of  treatment,  which  will  after- 
wards be  explained. 

Dangers  from  irreducible  hernia. — The  chief  dangers  which  may 
result  from  irreducible  hernise  are,  inflammation  of  the  hernia,  lacera- 
tion or  injury  of  the  intestine  from  violence,  extreme  inconvenience 
from  its  size,  and  strangulation.  The  chief  source  of  anxiety,  however, 
in  irreducible  hernia,  is  the  risk  of  its  becoming  strangulated — a  state 
in  which  the  life  of  the  patient  is  placed  in  the  most  imminent 
danger. 

Irreducible  hernise,  even  when  left  to  themselves,  do  not  always 
attain  a  great  size ;  and  sometimes  they  give  rise  to  no  inconvenience 
whatever,  beyond  a  sense  of  weight  and  fulness  in  the  parts  affected. 
Sometimes  they  render  the  subjects  of  them  liable  to  occasional  colic 
pains,  and  derangement  of  the  digestive  organs,  but  in  other  instances 
these  symptoms  do  not  present  themselves. 

Treatment  of  irreducible  hernia. — From  what  has  been  stated  of  the 
causes  which  render  hernise  irreducible,  and  of  the  dangers  which  may 
result  from  them,  the  indications  and  rationale  of  treatment  may  be 
very  easily  understood.  In  every  case  the  diet  should  be  carefully 
attended  to,  and  everything  avoided  which  would  be  apt  to  produce 
derangement  of  the  digestive  system,  and  the  bowels  should  be  pre- 
served free  from  constipation,  as  a  loaded  condition  of  the  alimentary 
canal  would,  by  increasing  the  distension,  be  likely  to  cause  an 
increase  of  the  protrusion  ;  in  short,  the  intestinal  canal  should,  as 
much  as  possible,  be  preserved  in  a  regular  and  natural  state. 

The  hernial  tumour  should  be  carefully  defend-ed  from  any  injury 
by  external  violence,  and  the  greatest  precaution  taken  to  avoid  every 
kind  of  exertion  by  which  an  addition  might  be  made  to  the  protru- 
sion, or  the  parts  already  protruded  be  injured,  or  their  condition  in 
any  way  changed.  To  retard  the  growth  of  the  hernia,  and  to 
diminish  the  probability  of  its  proceeding  to  such  a  size  as  to  cause 
inconvenience,  the  tumour  should,  if  possible,  be  supported  by  means 
of  a  suspensory  bandage  ;  and  if  it  has  already  attained  considerable 
size,  by  a  suspensory  laced  bag,  by  which  an  increase  of  the  hernia  is 
sometimes  prevented,  and  its  size  diminished  by  absorption.  Some  of 
the  best  American  surgeons  recommend  the  gum-elastic  suspensory, 
when  the  hernia  is  large,  and  a  hollow  truss  when  it  is  small,  and  say 
regarding  them,  that  it  is  difficult  to  imagine  anything  more  perfect, 
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comfortable,  and  convenient.  These  precautions  may  be  said  to  con- 
stitute the  proper  treatment  of  an  irreducible  hernia  ;  and  however 
little  inconvenience  a  hernia  may  occasion,  they  ought  never  to  be 
disregarded.  In  cases  chiefly  of  omental  hernia,  containing  much  fat, 
the  obstacle  to  reduction  has  been  removed  by  confining  the  patient 
to  bed  for  several  weeks,  keeping  him  on  low  diet,  giving  small  doses 
of  blue  pill  and  tartar  emetic,  and  keeping  ice  over  the  part.  In  my 
own  experience  in  cases  of  the  precise  nature  here  stated,  I  have  in 
several  instances  been  successful. 

STRANGULATED  HERNIA. 

A  hernia  is  said  to  be  strangulated  when  the  protruded  parts  ex- 
perience such  a  degree  of  pressure  as  not  only  prevents  their  return, 
but  also,  by  compressing  their  blood-vessels,  disturbs  or  in  a  measure 
suspends  or  impedes  the  circulation  in  them.  This  condition  very 
speedily  produces  inflammation  in  the  protruded  parts,  which  extends 
itself  from  thence  to  the  parts  within  the  abdomen. 

Symptoms. — There  is  pain  in  the  swelling,  beginning  about  the 
neck,  or  being  at  first  most  considerable  there,  and  propagating  itself 
gradually  over  the  swelling  in  the  direction  from  the  abdomen.  The 
swelling  becomes  tense,  and  there  is  for  some  time  tenderness  on  pres- 
sure, afterwards  pain  on  pressure,  and  that  in  some  instances  very  acute. 
In  some  examples  there  are  heat  and  redness.  Such  are  in  many 
cases  the  local  symptoms  ;  and  if  death  do  not  very  speedily  take  place, 
they  occasionally  change  for  a  short  time  before  its  approach,  the 
swelling  becoming  flaccid,  the  pain  and  tenderness  on  pressure  wearing 
off,  and  crepitation  being  perceptible  on  examination  : — such  symptoms 
denoting  the  presence  of  gangrene. 

The  symptoms  connected  with  the  alimentary  canal  are,  eructations, 
nausea,  vomiting,  and  insuperable  constipation  of  the  bowels.  At  a 
very  early  period  the  patient  is  troubled  with  eructations,  followed  by 
nausea  and  vomiting.  The  contents  of  the  stomach  are  first  vomited, 
and  afterwards,  in  consequence  of  inverted  peristaltic  motion,  those  of 
the  canal  between  the  stomach  and  the  seat  of  the  stricture.  Bilious 
matter  is  brought  up  in  large  quantities,  and  the  contents  of  the  small 
intestine,  and  even  of  part  of  the  large  intestine,  if  any  portion  of  that 
division  of  the  alimentary  canal  should  be  placed  higher  up  than  the 
part  included  in  the  stricture.  "When  the  contents  of  the  large 
intestine  are  brought  up,  the  vomiting  is  called  stercoraceous.  The 
insuperable  constipation  is  a  striking  symptom.  It  may  be  possible 
by  means  of  clysters  to  wash  out  the  portion  of  canal  which  is  below 
the  hernia ;  but  it  is  impossible,  while  the  strangulation  remains,  to 
procure  any  evacuation  from  the  part  of  the  intestine  above  the 
hernia  ;  and  this  is  not  owing  to  a  mechanical  obstruction  offered  by 
the  stricture,  for  the  constipation  is  insuperable  when  the  stricture 
only  diminishes  the  calibre  of  the  intestine,  as  well  as  when  it  includes 
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an  entire  fold ;  and  it  is  insurmountable  in  cases  of  omental  hernia, 
after  the  inflammation  has  extended  to  the  intestine.  The  constipa- 
tion is  owing  to  the  same  cause  as  in  enteritis  or  ileus,  of  which 
strangulated  hernia  is  an  example,  though  differing  from  ordinary 
cases  in  being  produced  by  a  mechanical  cause. 

There  are  some  symptoms  connected  with  the  abdomen,  which  are 
quite  characteristic  of  strangulation ;  namely,  a  sensation  as  if  a  cord 
were  tied  tightly  round  the  upper  part  of  the  abdomen,  twisting  pains 
about  the  umbilicus,  and  pain  diffused  over  the  whole  abdomen,  but 
generally  more  considerable  from  the  seat  of  the  hernia  to  the  umbi- 
licus. The  abdomen  after  a  certain  time  becomes  tense,  and,  as  the 
disease  advances,  tender  and  painful  on  beiug  pressed,  or  stretched ; 
and,  therefore,  the  patient  lies  quite  still,  with  the  limbs  drawn  up,  to 
relax  the  abdominal  parietes.  After  a  time,  hiccough  comes  on,  and 
the  belly  becomes  tympanitic.  The  tongue  is  white  and  dry ;  the 
countenance  pale,  anxious,  collapsed,  and  expressive  of  great  suffering  ; 
the  pulse,  which  from  the  beginning  is  small  and  hard,  becomes  very 
quick,  and  extremely  small  and  thready  ;  there  is  great  sense  of 
feebleness ;  the  extremities  ultimately  become  cold,  and  the  surface  of 
the  body  covered  over  with  a  clammy  perspiration.  When  gangrene 
has  actually  taken  place,  the  patient  may  experience  a  sudden  and 
complete  relief  from  all  pain  and  tenderness  in  the  swelling  or 
abdomen ;  the  former  may  feel  emphysematous,  a  sure  sign  of 
gangrenous  mischief;  it  may  feel  flaccid,  or  even  return  on  slight 
pressure;  the  abdomen  may  become  free  from  all  tenderness  on 
pressure,  but  it  still  remains  tense ;  the  patient  may  feel  himself  re- 
lieved from  all  suffering,  and  in  many  instances,  even  a  few  minutes 
before  death,  patients  have  expressed  themselves  as  perfectly  confident 
of  recovery;  but  the  pulse  is  extremely  feeble,  and  usually  in  this 
state  irregular ;  the  clammy  perspiration  remains,  and  death  very 
soon  closes  the  scene. 

Such  are,  generally,  the  symptoms  of  strangulation  ;  but  they  are 
not  in  all  cases  of  equal  intensity  or  rapidity.  When  the  patient  is 
not  advanced  in  life,  when  the  hernia  is  intestinal  and  recent,  and 
when  the  stricture  is  tight,  the  symptoms  are  alarmingly  intense,  and 
present  the  assemblage  already  described.  In  elderly  persons,  and 
more  especially  when  the  hernia  is  of  long  standing,  the  mouth  of 
the  sac  probably  being  widened  by  the  distension  occasioned  by  the 
protruded  parts,  the  symptoms  are  usually  less  urgent  and  slower  in 
their  progress,  and  for  some  time  their  appearance  seems  to  indicate 
that  they  are  to  be  referred  to  obstruction  of  the  alimentary  canal 
rather  than  to  inflammation.  There  can  be  very  little  doubt  that,  in 
such  cases,  accumulation  of  fa;cal  matter  from  torpor  of  the  intestine 
is  frequently  the  cause  of  discomfort,  and  that  the  inflammatory  process 
is  a  consequence  arising  from  it.  When  the  hernia  is  omental,  the 
symptoms  of  strangulation  are  less  violent  and  slower  in  progress 
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than  when  it  is  intestinal ;  the  pain  and  sense  of  constriction  in  the 
tumour  are  conipai-atively  inconsiderable ;  the  pain  and  tenderness  of 
the  abdomen  not  so  urgent ;  the  vomiting  not  so  frequent  j  and  the 
constipation  not  by  any  means  so  very  obstinate ;  so  that  the  bowels 
may  be  moved  by  cnemata  until  the  inflammation  has  reached  the  in- 
testine, when,  as  in  a  case  of  ileus,  it  becomes  insuperable.  In  some  cases, 
but  they  certainly  are  extremely  few,  inflammation  in  the  hernia  is  the 
cause  of  strangulation  ;  but  in  by  far  the  greater  number  of  examples 
inflammation  is  the  consequence  of  the  constriction.  Under  all  cir- 
cumstances, the  symptoms  of  strangulation  furnish  ground  for  the 
greatest  alarm.  Although  cases  are  often  known  to  go  on  for 
several  clays,  others  have  terminated  fatally  in  a  very  short  time. 
The  works  of  Larrey,  Pott,  Cooper,  Hey,  Wilmer,  and  others  contain 
records  of  cases  in  which  strangulation  has  been  followed  by  death  in 
less  than  twenty-four  hours.  Sir  Astley  Cooper  alludes  to  a  case  in 
which  death  took  place  in  eight  hours  after  the  occurrence  of  strangu- 
lation, and  Larrey  met  with  two  examples  in  which  only  two  hours 
elapsed  between  the  occurrence  of  strangulation  and  the  death  of  the 
patient.  Strangulated  hernia  has  the  same  general  symptoms  as  ileus 
and  intus-susception,  and  in  addition  to  these  it  has  its  own  peculiar 
local  symptoms.  The  presence  of  the  symptoms  above  described 
should  always  lead  to  a  careful  examination  of  the  usual  sites  of 
hernial  protrusion,  and  the  absence  of  local  swelling  in  such  cases 
warrants  the  conclusion  that  they  depend  upon  a  cause  which  is  intra- 
abdominal. Conditions,  however,  may  exist  requiring  great  care  to 
form  a  correct  diagnosis,  namely,  the  co-existence  of  ileus  with  an 
irreducible  hernia  not  strangulated,  or  the  presence  of  ileus  with  an 
ambiguous  tumour  at  any  of  the  ordinary  sites  of  hernial  protrusions. 
The  history  of  the  symptoms,  the  absence  of  a  sense  of  tension  or  of 
pain  in  the  swelling,  or  of  any  alteration  of  the  symptoms  connected 
with  the  tumour,  and  there  being  little  or  no  tenderness  on  pressure, 
render  it  extremely  probable  that  the  symjitoms  are  independent  of 
the  local  affection,  or  that  the  latter  has  no  causal  relation  to  them. 
The  proper  view  to  be  taken  of  a  strangulated  hernia,  I  conceive,  is, 
that  it  is  a  species  of  ileus  produced  by  a  mechanical  cause. 

Treatment. — Strangulation  being  caused  by  compression  of  the 
protruded  parts,  an  indication  of  paramount  importance  is,  to  relieve 
them  from  the  pressure  as  speedily  as  possible.  With  that  view,  re- 
placement should  in  most  cases  be  attempted  by  a  certain  manual 
process,  technically  called  .the  operation  of  the  taxis.  To  diminish 
the  tension  of  the  opening,  through  which  the  parts  are  protruded, 
the  patient  should  be  placed  in  the  recumbent  posture,  with  the  trunk 
bent  a  little  forward,  and  the  thigh  of  the  affected  side  raised  upwards 
and  inwards.  Witli  the  fore-finger  and  thumb  of  one  hand,  the 
tumour  should  be  embraced  at  its  neck,  and  replacement  attempted 
by  a  kneading  or  pinching  movement  at  that  part,  while  with  the 
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other  hand  the  tumour  should  be  subjected  to  general  pressure;  the 
object  being,  not  to  push  back  the  hernial  contents  in  mass,  but  to 
knead  up  the  tumour,  bit  by  bit ;  and  in  doing  this,  it  is  necessary  to 
observe  the  course  which  the  protruded  parts  must  have  taken,  that 
the  direction  of  the  pressure  may  be  accommodated  to  it.  Before 
attempting  to  press  up  the  tumour,  it  is  often  advantageous  to  draw 
the  hernia  downwards,  as  if  the  object  were  to  draw  the  hernial  con- 
tents farther  from  the  abdomen.  By  this  proceeding,  the  neck  is 
reudered  straight,  and  an  obstacle,  offered  by  the  hernia  being  much 
swollen  on  the  aspect  of  the  stricture  farthest  removed  from  the 
abdomen,  is  diminished,  so  that  the  taxis  can  be  ^employed  under  more 
favourable  circumstances.  The  taxis  should  be  employed  gently, 
steadily,  and  cautiously,  without  any  force  or  violent  effort,  and  even 
when  used  most  prudently,  it  should  not  be  continued  for  more  than 
eight  or  ten  minutes ;  nor  should  it  be  persevered  with  after  it  has 
been  ascertained  that  there  is  no  reasonable  prospect  of  success. 

In  some  cases  of  strangulation,  it  would  be  extremely  injudicious 
to  use  the  taxis  at  all,  or  any  treatment  except  operation.  To  this 
class  of  cases  belong  those  in  which  the  hernia  has  become  gangrenous, 
or  in  which  there  is  reason  to  believe  that  the  intestine  has  become 
so  much  softened  by  inflammation,  as  to  be  in  danger  of  giving  way, 
if  subjected  to  the  slight  pressure  of  the  taxis.  In  such  circum- 
stances, faecal  extravasation  and  death  would  be  the  consequences  of 
returning  the  hernia.  The  proper  treatment  of  such  cases  will  be 
explained  when  describing  the  operation  for  strangulated  hernia. 
At  one  time,  bloodletting,  tartar  emetic,  the  warm  bath,  tobacco  and 
other  enemata,  and  the  application  of  ice,  were  used  as  auxiliaries  to 
the  taxis,  but  now  they  are  all  superseded  by  the  use  of  chloroform. 
If  a  patient  labouring  under  symptoms  of  strangulation  be  brought 
completely  under  the  influence  of  chloroform,  and  if,  on  the  decided, 
skilful,  and  thorough  employment  of  the  taxis,  the  hernia  cannot 
be  returned,  the  surgeon  may  reasonably  conclude  that  the  constric- 
tion is  too  great  to  be  overcome  by  any  means  short  of  an  operation. 
He  should  therefore  spare  the  patient  the  danger  resulting  from 
delay  and  unnecessary  handling,  and  at  once  proceed  to  the  operation. 

OPERATION  FOR  STRANGULATED  HERNIA. 

There  are  some  peculiarities  with  regard  to  the  forms  of  the  in- 
cisions and  other  important  points  in  the  operations  for  the  different 
species  of  hernia,  which  will  be  referred  to  when  the  different  species 
are  described  ;  but  there  are  some  considerations  regarding  the  opera- 
tion in  general,  a  correct  knowledge  of  which  is  indispensable.  Some 
of  the  most  important  of  these  are — 1st,  The  circumstances  under 
which  it  is  justifiable  or  necessary  to  resort  to  the  operation  ; — 2nd, 
The  importance  of  having  recourse  to  operation  at  an  early  period, 
and  of  abstaining  from  handling  the  hernia  before  the  operation,  more 
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than  1S  necessary  for  the  fair  and  skilful  use  of  the  taxis,  while  the 
patient  is  under  the  influence  of  the  most  powerful  auxiliary— chlo- 
roform ;— 3rd,  The  indications  which  are  to  be  fulfilled  by  the  opera- 
tion ,— 4th,  The  conditions  which  render  it  impossible,  and  those 
which  make  it  improper,  to  return  the  hernia ;— 5th,  The  mode 
of  procedure  in  regard  to  the  hernial  sac  j— 6  th,  The  anatomy  and 
treatment  of  abnormal  or  artificial  anus and,  7th,  The  treatment 
after  operation. 

1st.  The  operation  is  justifiable  and  necessary  when  the  patient 
has  been  brought  fully  under  the  influence  of  chloroform,  and  when 
the  taxis  has  been  fairly,  fully,  and  skilfully  tried,  and  failed  to  pro- 
duce the  desired  effect.  The  conviction  being  thus  produced  that  by 
no  other  means  than  an  operation  is  there  hope  of  saving  the  life  of 
the  patient,  it  ought  to  be  resorted  to  as  quickly  as  possible. 

2nd.  From  what  has  been  stated  as  to  the  condition  of  the  parts  in 
strangulated  hernia,  it  must  be  evident  that  much  handling  or  pres- 
sure of  the  hernia  must  not  only  give  unnecessary  pain,  but  also 
increase  the  risk  of  hurrying  on  the  inflammation  to  results  which, 
even  though  the  operation  should  be  performed,  would  render  it 
unsafe  to  return  the  hernial  contents.  When,  therefore,  the  taxis  and 
other  remedies  have  been  fairly  and  skilfully  tried,  no  advantage  can, 
but  considerable  injury  may,  result  from  the  repetition  of  treatment 
already  found  to  be  unavailing.  So  deeply  was  the  celebrated  Desault 
impressed  with  the  belief  of  the  injurious  effects  of  pressure  and 
handling,  that  he  confided  in  other  means  for  accomplishing  reduction, 
and  entirely  prohibited  the  taxis  in  cases  brought  to  the  Hotel-Dieu, 
until  by  other  means  the  parts  were  brought  into  a  state  in  which 
they  could  be  returned  with  little  difficulty. 

3rd.  The  indications  which  are  to  be  fulfilled  by  operation  are  two 
— the  first,  which  is  essential  for  the  safety  of  the  patient,  is  the 
removal  of  the  pressure  by  division  of  the  stricture ;  and  the  second, 
which,  when  possible  and  proper,  is  very  desirable,  is  the  return 
of  the  hernia.  In  many  instances,  especially  when  the  hernia  is 
small,  intestinal,  and  not  of  long  standing,  it  returns  very  suddenly 
on  division  of  the  stricture ;  in  other  cases  there  are  some  obstacles 
apart  from  the  stricture,  which  can  very  easily  be  removed ; — for 
example,  of  the  four  varieties  of  adhesion  mentioned,  among  the  causes 
which  render  hernia  irreducible,  the  soft  recent  adhesion  formed  by 
coagulable  lymph,  called  by  Scarpa  the  gelatinous  or  glutinous  adhe- 
sion, can  be  broken  down  by  the  finger,  and  the  filamentous  adhesion 
can  be  divided  by  the  knife. 

4lh.  The  principal  conditions  which  render  it  impossible  to  return 
the  hernia  after  division  of  the  stricture  are  two  forms  of  ad- 
hesion, namely,  the  adhesion  by  the  natural  means  of  connexion, 
and  the  close  organized  adhesion,— described  by  Scarpa  as  the  natural 
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and  unnatural  fleshy  adhesions.    When  either  of  these  conditions 
exists,  the  stricture  should  be  divided,  aud  then  the  coverings  of  the 
hernia  should  be  replaced,  and  proper  means  taken  to  heal  the  wound. 
Another  obstacle  frequently  met  with  in  hernia  of  great  size  is,  adhe- 
sion to  each  other  of  the  different  parts  forming  the  hernia.    In  such 
cases,  if  the  hernia  consist  of  omentum  alone,  part  may  be  cut  away, 
and  the  rest  returned  to  the  mouth  of  the  sac,  the  hemorrhage  being 
stopped  by  pinching  the  vessels  with  a  forceps,  or  including  them  m 
fine  ligatures,  while  great  care  is  taken  not  to  include  any  part  of 
omentum  along  with  them.    Such  are  the  principal  conditions  which 
render  it  impossible  to  accomplish  reduction  j  the  stricture,  however, 
being  divided,  the  principal  cause  of  danger  is  removed.    There  are 
certain  states  in  which  it  would  be  extremely  improper  to  attempt 
reduction,  namely,  when  the  hernial  contents  are  gangrenous,  or  when 
the  intestine  has  given  way,  from  inflammation  having  gone  on  to 
gangrene,  or  when  it  has  been  torn,  or  accidentally  wounded  in  the 
operation.    The  two  last-mentioned  conditions  can  only  result  from 
uuskilfulness  in  the  mode  of  procedure ;  but  should  they  exist,  the 
hernia  should  not  be  returned.    From  what  has  been  stated  it  will 
be  understood  that,  in  all  cases  in  which  it  is.  possible,  if  the  intestine 
be  sound  and  entire,  reduction  should  be  attempted.    When  the  in- 
testine presents  such  an  appearance  as  to  render  it  doubtful  whether 
it  can  retain  its  vitality,  or  whether  its  return  may  be  followed  by 
ftecal  extravasation,  the  surgeon  should  content  himself  with  carefully 
dividing  the  stricture,  replacing  the  coverings,  and  using  proper  means 
for  the  healing  of  the  wound.    When  the  intestine  is  gangrenous,  the 
stricture  should  be  carefully  divided,  but  in  doing  so  the  greatest 
caution  should  be  observed  not  to  disturb  any  of  the  adhesions  around 
the  neck  of  the  hernia ;  the  gangrenous  portion  should  be  laid  open, 
its  contents  cleared  out  as  completely  as  possible,  and  the  coverings 
replaced ;  but  no  attempts  made  to  close  up  the  wound.    There  is 
some  difference  of  opinion  among  surgeons  as  to  the  most  prudent 
method  of  procedure  in  regard  to  the  stricture  when  the  intestine  is 
gangrenous.     While  tbey  agree  as  to  the  propriety  of  opening  the 
intestine  and  clearing  out  its  contents,  some  disapprove  of  any  attempt 
to  divide  the  stricture,  as  both  unnecessary  and  injudicious — un- 
necessary, inasmuch  as  they  suppose  that  the  evacuation  of  the  in- 
testinal contents  will  in  every  instance  sufficiently  remove  the  pres- 
sure ;  and  injudicious,  from  the  risk  of  destroying  the  adhesions  by 
which  the  intestine  is  retained  at  the  mouth  of  the  condition 
essential  for  diminishing  the  danger  of  faecal  extravasation  into  the 
cavity  of  the  abdomen.    But  others  recommend  a  careful  division  of 
the  stricture,  lest  dangerous  pressure  should  still  remain  j  aud  as  it  is 
possible  to  accomplish  division  without  any  risk  of  breaking  down  the 
adhesions  round  the  whole  of  the  neck  of  the  sac,  this  seems  the 
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most  advisable  procedure,  except  when  the  gastric  portion  of  intes- 
tine evidently  and  freely  sends  down  its  contents  through  the  wound  : 
in  which  case  division  of  stricture  is  not  so  essential. 

Teale  in  his  admirable  work  on  Hernia  remarks  on  this  subject : 
"  Louis  maintained  that  the  division  of  the  stricture  was  not  necessary 
for  the  evacuation  of  the  intestinal  canal,  after  a  free  incision  had  been 
made  into  the  gangrenous  portion  of  the  intestine  and  Travers  has 
strongly  objected  to  the  division  of  the  stricture  under  these  circum- 
stances, on  the  ground  of  its  disturbing  the  adhesions,  and  being  un- 
necessary for  the  evacuation  of  the  bowel ;  nevertheless,  he  admits 
that  this  rule  of  treatment  may  have  its  exceptions.  "  If,"  says 
Travers,  "  the  stricture  should  still  be  sufficient  to  retain  the  matters, 
which  will  seldom  be  the  moderate  dilatation  of  it  will  be 

required."    Lawrence  coinciding  with  Travers  in  opinion  that  the 
division  of  the  stricture  is  generally  unnecessary,  states  that  if  the 
stricture  be  so  narrow  as  to  interfere  with  the  discharge,  an  incision 
nmst  be  made  to  afford  the  requisite  room.    To  ascertain  this  point, 
as  well  as  to  discover  if  there  be  any  interior  constriction,  Lawrence 
recommends  that  the  end  of  the  little  finger,  or  a  female  catheter,  be 
cautiously  introduced  into  the  bowel.     Arnaud  and  Dupuytren 
divided  the  stricture,  when  the  fseces  did  not  freely  escape.  The 
general  practice  of  Sir  A.  Cooper  was  to  divide  the  stricture.  Key 
is  of  opinion  "  that  the  danger  of  disturbing  the  adhesions  has  been 
exaggerated,  and  states  that  a  director  may  be  passed  between  the 
intestine  and  stricture  without  materially  disturbing  the  adhesions." 
In  all  cases  in  which  the  intestine  is  not  entire,  whether  from  having 
been  purposely  laid  open,  or  from  having  given  way  of  itself,  or 
from  having  been  torn  or  cut  by  unskilful  procedure,  it  should  be 
allowed  to  remain,  so  that  the  fseces  passing  off  by  the  wound  may 
form  an  abnormal  anus,  and  extravasation  into  the  abdomen  be  thereby 
prevented.    The  wound  should  be  left  open  to  facilitate  the  free  dis- 
charge of  the  intestinal  contents,  and  simple  dressings  frequently 
renewed.    The  anatomy  and  treatment  of  artificial  or  abnormal  anus 
will  be  afterwards  explained.    When  omentum  forms  the  hernia,  and 
it  is  gangrenous,  the  gangrenous  portion  may  be  removed,  and  the 
remaining  part  returned  to  the  abdominal  aspect  of  the  mouth  of  the 
hernial  sac.    These  remarks,  it  is  hoped,  will  be  sufficient  to  point 
out  the  proper  mode  of  procedure  regarding  the  hernial  contents, 
when  the  hernia  is  sound  and  reducible,  when  it  is  irreducible,  and 
when  it  is  in  any  of  the  various  conditions  in  which  reduction  would 
be  dangerous  and  improper. 

5th.  The  modo  of  procedure  with  regard  to  the  hernial  sac.  After 
the  other  coverings  have  been  divided  by  incisions  varying  according 
to  the  situation  of  the  hernia,  the  sac  should  be  pinched  up,  by  means 
of  a  forceps,  where  it  is  seen  to  be  separated  from  the  hernial  contents 
by  some  serous  fluid,  if  such  separation  be  perceptible,  or  where  it 
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lies  over  omentum,  if  that  structure  appear  to  form  any  part  of  the 
front  of  the  hernia,  and  it  should  then  be  opened  by  holding  the 
knife  in  a  horizontal  position.  The  point  of  the  fore-finger  should 
then  be  sent  up  within  the  sac  in  front  of  the  hernial  contents,  and 
the  hernial  knife  carried  up  flat  upon  the  finger  as  a  director,  care 
being  taken  not  to  allow  the  edge  of  the  knife  to  touch  the  hernia. 
The  stricture  should  then  be  divided  through  the  neck  of  the  hernial 
sac,  the  direction  of  the  division  being  from  behind  forwards.  On  the 
return  of  the  hernial  contents  the  sac  is  usually  allowed  to  remain  in 
the  wound,  because  in  most  instances  it  has  such  adhesions  to  the 
surrounding  parts  as  make  its  return  impossible.  ' 

It  is  a  question  of  great  importance,  in  reference  to  the  operation 
for  strangulated  hernia,  which  of  the  two  following  modes  of  proceed- 
ing in  regard  to  the  hernial  sac  is  the  more  advisable  ;  namely,  that 
of  opening  the  sac,  and  dividing  the  stricture  from  within ;  or  that  of 
dividing  the  stricture,  and  replacing  the  parts  without  opening  the 
sac.  Of  these  two,  technically  called  the  inira-peritoneal  and  extra- 
peritoneal modes  of  division,  the  former  is  that  which,  except  in  a 
limited  number  of  cases,  has  received  the  sanction  and  adoption  ot 
most  surgical  authorities  in  these  islands.  It  appears  certain  that,  in 
the  great  majority  of  cases,  it  is  by  that  mode  alone  that  it  is  possible 
to  accomplish  the  two  grand  indications  which  it  is  desirable  to  fulfil 
by  the  operation ;  namely,  the  removal  of  the  pressure  by  division  of 
the  stricture,  and  the  return  of  the  hernia.  The  fulfilment  of  the 
former,  namely,  the  removal  of  the  pressure  by  division  of  the  stric- 
ture, is  essential  to  the  safety  of  the  patient ;  and  that  of  the  latter, 
the  return  of  the  hernia,  exceedingly  desirable  when  practicable  and 
proper. 

With  regard  to  the  first  indication,  when  the  stricture  is  external 
to  the  sac,  as  is  not  unusual,  it  is  possible  to  divide  it  by  adopting 
either  mode ;  but  if  formed  by  the  sac,  or  within  it,  it  is  clear,  that 
by  intra-peritoneal  division  alone  can  the  more  important  indication 
be  fulfilled,  or  any  good  effected.  Cases  belonging  to  the  latter  class 
are  by  no  means  of  unfrequent  occurrence.  That  the  neck  of  the 
hernial  sac  occasionally  constitutes  the  stricture,  is  a  point  regarding 
which  surgeons  are  agreed,  instances  having  been  recorded  by  the 
great  surgical  authorities  of  this  and  other  countries,  and  examples 
occurring  frequently  in  the  practice  of  many  surgeons.  The  sac, 
necessarily  narrower  at  its  neck  than  in  other  parts,  is  liable  to  be 
still  further  diminished  by  effusion  and  organization  of  lymph,  either 
on  its  outer  or  inner  surface,  as  well  as  by  a  thickened  and  indurated 
state  of  its  own  substance, — conditions  winch,  separately,  or  in  various 
degrees  of  combination,  diminish  the  canal  of  the  sac.  For  eighteen 
years  I  have  availed  myself  of  every  opportunity  of  examining  the 
condition  of  hernial  sacs,  and  from  my  dissections  I  am  led  to  con- 
clude, that,  in  hernia;  of  considerable  standing,  thickening  of  the  neck 
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is  of  frequent  occurrence.  Although  constriction,  when  sufficient  to 
render  a  hernia  irreducible,  is  usually  at  the  neck  of  the  sac,  yet  it  is 
not  invariably  so.  This  fact  is  of  little  practical  moment  if  a  hernia 
be  merely  irreducible  ;  but  it  becomes  of  the  greatest  importance  if  it 
be  strangulated,  and  require  an  operation,  as  the  paramount  object  of 
the  operation  is  to  divide  the  constriction,  in  order  to  relieve  the 
symptoms  of  strangulation.  The  stricture  is  occasionally  found  within 
the  sac.  In  a  very  few  instances  it  has  been  found  to  be  occasioned 
by  a  loop  of  intestine ;  in  some  by  a  band  of  omentum  ;  and  in  others 
by  a  band  of  lymph  effused  from  the  serous  coat  of  the  intestine,  and 
surrounding  and  constricting  it  as  by  a  ligature. 

This  last-mentioned  condition  has  been  described  and  debneated  by 
Sir  Astley  Cooper.  It  has  also  been  met  with  by  other  surgeons  ; 
and  not  fewer  than  four  cases  of  it  have  come  under  my  own  obser- 
vation. The  first  case  was  that  of  a  female  about  sixty  years  of  age, 
of  a  full  habit  of  body,  and  the  subject  of  a  strangulated  umbilical 
rupture.  Her  medical  attendant,  a  surgeon  of  long  standing  in  Aberdeen, 
found  it  necessary  to  have  recourse  to  an  operation,  and  of  that  I  was  a 
witness.  The  hernia  returned  very  suddenly  as  soon  as  the  margin 
of  the  umbilicus  was  slightly  divided  ;  but  the  symptoms  of  strangula- 
tion continued,  and  the  patient  died  in  ten  hours  after  the  operation. 
I  was  requested  to  conduct  the  post-mortem  examination  ;  and,  on 
opening  the  abdomen,  found  behind  the  umbilicus  a  swelling  about 
the  size  of  a  small  orange,  formed  of  intestine,  with  a  neck  sur- 
rounded by  a  band  of  lymph,  which  embraced  and  constricted  the 
part,  as  by  a  cord.  The  lymph  had  been  effused  from  the  serous  coat 
of  the  intestine,  in  consequence  of  the  inflammation  excited  by  the 
pressure  of  the  margin  of  the  umbilicus.  In  this  case  the  hernia 
returned,  but  without  the  stricture  having  been  divided.  The  second 
case  was  that  of  a  female,  a  patient  of  my  own,  about  the  middle 
period  of  life,  on  whom  I  had  occasion,  with  the  assistance  of  Mr. 
Paterson,  surgeon  in  Aberdeen,  to  perform  the  operation  for  stran- 
gulated femoral  hernia.  On  carrying  up  the  point  of  my  finger 
between  the  hernia  and  hernial  sac  to  feel  for  the  stricture,  I  was 
struck  with  the  circumstance,  that  the  tightness  of  what  I  supposed 
to  be  the  stricture  bore  no  ratio  to  the  extreme  urgency  of  the 
symptoms  of  strangulation,  and  that,  after  dividing  some  of  Poupart's 
ligament,  by  cutting  from  within  the  hernial  sac,  the  intestine,  on 
being  gently  pressed,  still  remained  as  tense  as  formerly,  and  its  con- 
tents did  not  seem  to  be  moved  by  the  pressure.  I  therefore  examined 
the  neck  of  the  hernia  with  my  finger,  and  perceived  a  band  of  lymph 
keeping  the  part  tightly  constricted,  and,  in  short,  constituting  the 
stricture.  I  gently  drew  down  the  intestine,  and  cut  the  band  in 
several  different  parts,  when  the  contents  of  the  intestine  could  be 
easily  made  to  move  upwards.  On  being  satisfied  that  all  constric- 
tion was  removed  by  dividing  the  baud  of  lymph  in  various  parts,  the 
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intestine  was  returned  into  the  abdomen,  and  the  patient  recovered 
without  an  unfavourable  symptom.    If  the  hernia  had  been  returned 
without  this  baud  of  lymph  having  been  discovered  and  divided,  the 
object  of  the  operation  would  have  been  unaccomplished.    The  third 
case  was  that  of  a  female,  about  sixty  years  of  age,  of  a  remarkably 
full  habit,  and  who,  about  two  days  before  I  saw  her,  had  been  seized 
with  symptoms  of  strangulation.    When  I  first  saw  her,  the  abdomen 
was  tympanitic  to  a  great  degree  ;  the  vomiting  was  most  distressing ; 
the  bowels  had  not  been  moved  for  five  days,  and  she  had  every 
symptom  of  sinking  very  rapidly.    She  stated  that  she  had  often 
on  previous  occasions  had  attacks  of   what  she  believed  to  be 
colic,  and  imagined  at  first  that  the  illness  from  which  she  was 
suffering  was  only  a  return  of  that  disorder,  and,  consequently,  anti- 
cipated a  speedy  recovery.     I  was  also  informed  that,  for  a  consider- 
able time,  she  had  a  disagreeable  feeling  of  tenseness  in  her  left  groin, 
though  without  swelling,  so  far  as  she  could  perceive  ;  and  that,  some 
hours  before  I  was  called,  while  drawing  up  her  limbs  in  a  fit  of 
retching,  she  felt,  to  use  her  own  expression,  as  if  something  had 
given  away  in  her  groin,  and  from  that  moment  was  relieved  from  all 
feeling  of  tenseness.    The  symptoms  of  strangulation,  however,  con- 
tinued.   I  made  a  most  minute  examination  of  all  the  usual  seats  of 
hernia,  but  could  detect  no  symptom  of  such  a  lesion.   I  requested  my 
colleague,  Professor  Macrobin,  to  attend  the  patient  along- with  me, 
which  he  did,  and  he  was  also  present  at  the  post-mortem  examina- 
tion.   On  opening  the  abdomen,  there  was  at  its  lower  part  a  small 
tumour  of  intestine  seen,  before  any  parts  had  been  disturbed  beyond 
merely  turning  down  the  abdominal  parietes.     It  was  of  a  livid 
colour,  about  the  size  of  a  walnut,  and  with  a  narrow  neck,  tightly 
embraced  by  a  band  of  lymph,  by  which  it  was  so  constricted  as  to 
make  it  difficult  to  pass  a  probe  from  that  part  of  the  intestine  which 
led  to  the  swelling,  into  that  which  constituted  the  tumour.  The 
intestine  was  also  twisted  over  itself  in  form  of  a  loop.    On  ex- 
amining the  femoral  canal  of  the  left  side,  a  hernial  sac  was  found 
in  it ;  and  the  tumour  of  intestine  had,  no  doubt,  formed  a  hernia, 
but  returned  of  itself.    The  stricture,  however,  formed  by  a  band  of 
lymph,  still  remained.    Sir  A.  Cooper  records  a  case  in  which  Weston 
returned  a  hernia  by  the  taxis  without  an  operation ;   but  the 
symptoms  of  strangulation  continued,  and  it  was  found  that  the 
stricture  was  caused  by  a  band  of  lymph  which  embraced  the  intes- 
tine.   In  the  instance  of  my  patient,  the  hernia  returned  without 
any  assistance.    The  fourth  case  was  that  of  a  female,  whom  I  had 
never  seen  during  life,  but  at  the  post-mortem  examination  of  whose 
body  I  was  present,  in  consequence  of  the  request  of  a  medical  man 
who  had  seen  her  a  short  time  before  death,  and  who  had  also  often 
attended  her  on  previous  occasions,  when  in  a  state  of  great  Buffering 
from  disease  of  the  womb.    The  symptoms,  I  was  informed,  were 
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those  usually  induced  by  a  strangulated  hernia  •  but  the  medical  man 
could  not  detect  any  swelling  in  any  of  the  usual  seats  of  hernia.  On 
examining  the  left  groin  before  opening  the  abdomen,  I  thought  I 
felt  a  very  small  swelling,  which  I  suspected  to  be  a  hernia,  and  I 
therefore  made  a  careful  dissection  of  the  parts  in  presence  of  the 
surgeon,  who  requested  me  to  do  so,  and  of  one  of  my  pupils.  On 
cutting  through  Poupart's  ligament  from  before  backwards,  the  con- 
tents of  a  small  hernial  sac  returned  into  the  abdomen  without 
being  touched,  and  were  found  to  consist  of  intestine  strangulated  by 
a  band  of  lymph,  embracing  the  neck  of  a  small  hernia.  The  hernia 
was  not  much  larger  than  a  walnut.  If  it  had  been  discovered 
during  life,  and  made  the  subject  of  operation,  there  would  have  been 
great  risk  of  its  returning  into  the  abdomen  without  the  real  stric- 
ture being  discovered  or  divided. 

From  what  is  stated  above,  ib  appears  very  clear  that  the  extra- 
peritoneal mode  of  herniotomy  is  quite  unsuitable  when  the  stricture 
is  formed  by  the  sac  or  within  it,  whatever  be  the  nature  of  the 
stricture  itself;  and  the  above-mentioned  examples  of  strictures 
formed  by  membranous  bands,  suggest  very  strongly  the  propriety  of 
great  caution  in  arriving  at  the  determination  of  adopting  the 
extra-peritoneal  division  ;  as  well  as,  in  those  cases  in  which  the  sac 
is  opened,  of  examining  very  carefully,  before  the  hernia  be  returned, 
whether  membranous  bands  do  or  do  not  exist. 

The  second  indication  which  it  is  desirable  to  fulfil  by  an  opera- 
tion, is  the  return  of  the  hernia.  With  a  view  to  facilitate  the 
inquiry,  as  to  which  of  the  two  modes  of  procedure  is  the  more 
suitable,  cases  may  be  arranged  into  the  three  following  classes  : — 

First,  Those  in  which  the  stricture  is  external  to  the  sac,  in  which 
it  is  neither  impracticable  nor  improper  to  return  the  hernia,  and  in 
which  no  obstacle  exists  to  that  return  after  the  stricture  has  been 
divided.  Secondly,  Those  in  which  an  obstacle  does  exist  after 
division  of  the  stricture  :  and,  thirdly,  Those  in  which  the  return  of 
the  included  intestine  would  be  practicable,  but  improper. 

First.  In  cases  belonging  to  the  first  class,  either  mode  is  applicable  ; 
but  extra-peritoneal  division  being  attended  with  much  less  danger, 
is  decidedly  preferable. 

Secondly.  In  regard  to  cases  in  which,  independent  of  the  stricture, 
an  obstacle  to  reduction  exists,  it  will  be  proper  to  consider  what 
are  the  principal  obstacles  most  frequently  met  with.  These  are 
adhesions  of  the  protruded  parts  to  the  hernial  sac,  the  natural 
means  of  connexion,  in  some  rare  cases  J  adhesions  of  the  protruded 
parts  to  each  other  ;  and  the  large  size  of  the  hernia.  For  a  de- 
scription of  these  obstacles  to  reduction  the  reader  is  referred  to 
the  section  on  Irreducible  Hernia.  If  any  of  these  conditions  exist, 
and  if  the  sac  be  not  opened,  reduction  is  in  general  impracticable. 
If  the  sac  be  opened,  two  of  them  may  easily  be  overcome  J  namely, 
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the  soft  recent  adhesions,  formed  by  coagulable  lymph  and  the 
filamentous,— the  former  can  be  broken  down  with  the  finger,  the 
latter  divided  by  the  knife.  Two  of  them  present  an  insuperable 
impediment  to  reduction  j  namely,  the  natural  means  of  connexion, 
and  the  close  organized  adhesions,  if  these  be  to  a  great  extent,  and 
the  hernia  large.  With  regard  to  the  two  remaining  conditions,  the 
possibility  of  overcoming  them,  and  the  propriety  of  attempting  to 
do  so,  must  depend  entirely  on  the  particular  circumstances  of  the 
case  /  but  it  is  frequently  more  judicious  not  to  interfere  with  them, 
unless  they  exist  only  to  a  limited  extent,  and  in  hernice  of  moderate 
size.  Most  of  these  conditions,  however,  are  principally  met  with  in 
cases  of  large  and  old  hernia  ;  and,  on  account  of  the  risk  of  injuring 
the  intestine  in  attempts  at  reduction,  as  well  as  that  of  inducing 
dangerous  inflammation  by  much  handling  of  the  intestine,  and  the 
difficulty  of  maintaining  the  parts  reduced,  even  should  reduction  be 
possible,  the  majority  of  surgeons  follow  the  advice  of  Sir  A.  Cooper 
regarding  such  cases.  His  practice  was,  to  divide  the  stricture,  which 
fortunately  in  such  cases  is,  for  the  most  part,  external  to  the  sac, 
and  to  leave  the  latter  unopened,  and  the  hernia  unreduced.  The 
stricture  being  divided,  the  principal  cause  of  danger  is  removed. 
The  coverings  of  the  hernia  should  be  replaced,  and  proper  means 
taken  for  promoting  the  healing  of  the  wound. 

Thirdly.  There  are  certain  states  in  which  it  would  be  extremely 
improper  to  attempt  reduction  ;  namely,  when  the  hernia  is  gan- 
grenous, or  when  the  intestine  has  given  way,  owing  to  inflammation 
having  gone  on  to  gangrene,  or  when  it  has  been  torn,  or  accidentally 
wounded  in  the  operation.  The  two  last-mentioned  conditions  can 
only  result  from  unskilfulness  in  the  mode  of  procedure  ;  but,  should 
they  exist,  the  hernia  ought  not  to  be  returned.  When  the  intestine 
presents  such  an  appearance  as  to  render  it  doubtful  whether  its 
return  may  be  followed  by  fsecal  extravasation,  the  surgeon  should 
content  himself  with  carefully  dividing  the  stricture.  In  all  cases 
in  which  the  intestine  is  gangrenous,  or  not  entire,  from  whatever 
cause,  it  ought  to  be  allowed  to  remain,  so  that  the  feces  passing  off 
by  the  wound  may  form  an  abnormal  anus,  and  extravasation  into 
the  abdomen  be  thereby  prevented.  When  omentum  forms  the 
hernia,  and  it  is  gangrenous,  the  gangrenous  portion  may  be  removed, 
and  the  remaining  part  returned  to  the  abdominal  aspect  of  the 
mouth  of  the  hernial  sac.  The  practice  of  removing  a  portion  of 
omentum,  when  from  growth  it  renders  a  hernia  irreducible  after 
division  of  the  stricture,  is  a  proceeding  which,  in  some  cases,  may  be 
adopted  with  advantage.  For  cases  belonging  to  this  class,  extra- 
peritoneal division  is  of  course  quite  unsuitable.  These  remarks,  it  is 
to  be  hoped,  will  be  sufficient  to  point  out  the  proper  mode  of  pro- 
cedure when  the  hernia  is  sound,  and  reducible  after  division  of  the 
stricture ;  when  it  is  irreducible  after  such  division  ;  and  when  it  is 


574 


HERNIA. 


in  any  of  the  various  conditions  in  which  reduction  would  be 
dangerous  and  improper;  and  also  to  show,  that  to  follow  one 
method  indiscriminately  in  all  cases  would  be  unwise  ;  that  intra-  or 
extra-peritoneal  division  should  be  adopted,  according  to  the  particular 
circumstances  of  the  case ;  that,  in  the  majority  of  cases,  intra- 
peritoneal division  is  not  only  the  more  suitable  mode,  but  the  only 
one  which  is  safe,  or  by  which  any  good  can  be  effected  ;  and  that  the 
cases  in  which  extra-peritoneal  division  is  suitable  are  those  of  very 
short  standing,  where  there  is  no  reason  to  apprehend  the  existence 
of  adhesions  or  of  an  unsound  condition  of  the  hernia  ;  and  those 
also  of  large  and  old  hernia,  where  the  more  judicious  proceeding  is,  to 
divide  the  stricture,  and  not  to  attempt  reduction. 

The  plan  of  not  opening  the  sac,  although  practised  in  certain  cases 
by  Franco  and  Parg,  was  first  strongly  recommended  by  Petit,  and 
consequently  has  been  designated  the  method  of  Petit,  to  distinguish 
it  from  that  in  common  use.  Petit  practised  this  method  as  early 
as  1718.  It  was  subsequently  advocated  by  Garengeot ;  and,  at  a 
still  later  period,  adopted  and  strongly  recommended  by  Bonnet  of 
Lyons. 

In  this  country  it  was  introduced  by  the  second  Monro,  who 
advocated  its  adoption  in  cases  of  small  and  recent  hernia,  and  men- 
tioned four  cases  in  which  he  resorted  to  that  mode  of  proceeding. 
In  one  of  them,  however,  adhesions  prevented  the  return  of  the 
hernia,  and  in  two  of  them  he  was  obliged  to  cut  the  neck  of  the  sac. 
In  later  times,  the  same  proceeding  was  adopted  by  Sir  A.  Cooper  in 
cases  of  large  and  old  hernia,  and  strongly  recommended  by  him  as 
the  decidedly  preferable  mode  in  cases  of  that  class.    Lawrence,  in 
his  valuable  "  Treatise  on  Ruptures,"  remarks,  "  The  plan  of  re- 
moving the  stricture,  and  returning  the  prolapsed  parts  without 
opening  the  sac  at  all,  ought,  I  think,  to  be  more  frequently  adopted 
than  it  has  hitherto  been  although  it  appears  objectionable,  as  a 
measure  of  general  use,  in  the  operation  for  strangulated  hernia." 
To  Key,  however,  the  merit  undoubtedly  belongs  of  having  recom- 
mended a  more  general  adoption  of  Petit's  mode  than  had  previously 
prevailed  in  this  country.     In  his  admirable  "  Memoir  on  the 
Advantages  and  Practicability  of  dividing  the  Stricture  in  Strangu- 
lated Hernia  on  the  outside  of  the  Sac,"  will  be  found  much  valuable 
information  on  this  interesting  subject.    Mr.  Luke  strongly  recom- 
mends this  mode,  and  his  success  is  a  decided  testimony  in  its  favour. 
Out  of  nearly  forty  patients  he  has  not  lost  more  than  two.  Mr. 
Liston  showed  me  a  patient  in  whose  case  he  had  adopted  this  mode  ; 
and,  in  a  communication  T  afterwards  received  from  him,  he  informed 
me  that  he  had  practised  it  in  a  few  other  instances,  and  felt  con- 
vinced of  its  being  the  preferable  mode  when  the  hernia  is  small  and 
recent,  and  when  there  is  no  reason  to  apprehend  an  unsound  state 
of  the  intestiuc.    And,  judging  from  the  statements  of  others,  this 
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mode  seems  to  be  meeting  with  deservedly  increased  favour  ;  and  I 
have  no  doubt  will  continue  to  do  so,  if  practised  under  the  limita- 
tions already  mentioned.  Mr.  Gay's  modification  of  this  operation  is 
admirably  adapted  for  a  certain  class  of  cases,  especially  of  femoral 
hernia.  It  consists  of  making  an  incision  about  an  inch  in  length 
over  the  neck  of  the  hernia,  carrying  the  tip  of  the  finger  under 
the  stricture,  and  dividing  it  by  a  bistouri  cache  without  opening 
the  sac. 

There  can  be  no  doubt  that  intestinal  inflammation  is  the  most 
frequent  cause  of  death  after  the  operation  for  strangulated  hernia. 
Some  of  the  advocates  of  Petit's  method  have  assigned  as  the  causes 
of  that  inflammation,  when  the  ordinary  proceeding  is  adopted,  the 
exposure  of  the  intestine  to  light  and  air,  change  of  temperature  and 
handling.  I  agree  with  Lawrence  in  ascribing  it  not  to  these  agents, 
but  chiefly  to  the  long-continued  pressure  of  the  stricture,  owing  to 
the  operation  being  too  long  delayed,  and  to  an  injudicious  and  too 
frequent  use  of  the  taxis  previous  to  the  operation.  I  remember  being 
very  much  struck  with  an  observation  of  Desault's  ;  I  have  not  his 
works  beside  me  at  present,  but  it  is  to  this  effect : — "  Think  well  of 
that  hernia  which  has  been  little  handled  and  soon  operated  on." 
The  operation  is  justifiable  and  necessary  when  the  patient  has  been 
brought  fully  under  the  influence  of  chloroform,  and  the  taxis  has 
been  fairly,  fully,  and  skilfully  tried  without  producing  the  desired 
effect.  The  conviction  being  thus  produced,  that  by  no  other  means 
than  an  operation  is  there  hope  of  saving  the  life  of  the  patient,  it 
ought  to  be  resorted  to  as  quickly  as  possible.  Much  handling  must 
not  only  give  unnecessary  pain,  but  also  increase  the  risk  of  hurrying 
on  the  inflammation  to  results  which,  even  though  the  operation 
should  be  performed,  would  render  it  unsafe  to  return  the  hernia. 
When,  therefore,  the  taxis  has  been  fairly  and  skilfully  tried  on  a 
patient  fully  under  the  influence  of  chloroform,  no  advantage  can, 
but  considerable  injury  may,  result  from  the  repetition  of  treatment 
already  found  to  be  unavailing.  Many  considerations  show  that  the 
operation  should  be  performed  as  soon  as  possible  after  its  inevitable 
necessity  has  been  found  to  exist.  Delay,  like  undue  handling, 
increases  the  risk  of  inducing  such  a  state  of  the  hernia,  in  con- 
sequence of  inflammation,  as  would  render  its  return  unsafe.  From 
the  circumstance  that  a  hernia  may  speedily  prove  fatal,  and  from 
the  depressed  state  which  comes  on  in  consequence  of  delay,  rendering 
the  patient  less  able  to  stand  the  shock  of  an  operation,  will  be  seen 
the  importance  of  being  as  prompt  as  possible  ;  but  there  is  another, 
and  a  very  urgent  reason— namely,  that,  if  the  operation  be  delayed 
until  intestinal  inflammation  has  been  induced  within  the  abdomen, 
it  is  far  from  certain  that  this  inflammation  will  subside  on  the 
removal  of  the  hernia  which  caused  it.  During  a  period  of  ei^ht 
years  I  have  performed  the  operation  for  strangulated  hernia,  accord- 
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ing  to  the  usual  mode,  twenty-three  times  in  all,  and  with  success  in 
every  instance  but  one.  In  that,  death  occurred  in  consequence  of  an 
attack  of  phlegmonous  erysipelas,  which  commenced  after  the  patient 
was  considered  to  be  out  of  danger.  This  success  I  attribute  to 
two  things— namely,  avoiding  all  undue  and  useless  handling,  and 
performing  the  operation  early.  My  decided  impression  is,  that 
the  reason  why  the  operation  is  so  frequently  followed  by  death, 
instead  of  being  one  of  the  most  successful  of  the  great  operations 
of  surgery,  is,  too  great  delay  in  resorting  to  an  operation,  and  the 
undue  and  injurious  use  of  the  taxis,  even  after  its  adoption  has 
proved  unavailing. 

6th.  Abnormal   or  artificial  anus,  its  anatomy  and  treatment. 
Whenever  the  intestine  is  unsound,  or  not  entire,  it  should  be  allowed 
to  remain,  the  safety  of  the  patient  in  such  cases  consisting  in  the 
formation  of  an  abnormal  anus.    Lymph  is  thrown  out  along  the 
abdominal  aspect  of  the  mouth  of  the  sac,  by  which  means  the  in- 
testine becomes  connected  to  the  walls  of  the  abdomen,  and  the 
danger  of  faecal  extravasation  is  diminished.    The  portion  of  intestine 
leading  to  the  abnormal  anus,  that  is,  the  upper  or  gastric  portion 
sends  down  its  contents,  and  they  are  discharged  by  the  wound ; 
their  transmission  into  the  lower  or  rectal  portion,  that  is,  the  part 
leading  from  the  abnormal  anus,  being  prevented  partly  by  the  con- 
traction of  that  portion  from  being  empty,  and  its  retraction  ;  but  prin- 
cipally by  the  septum  formed  by  the  contiguous  portions  of  the  bowel. 
The  completeness  of  this  partition,  called  by  some  the  spur  (l'eperon), 
and,  consequently,  of  the  hindrance  of  the  passage  of  the  faeces  from  the 
one  end  of  the  intestine  to  the  other,  varies  according  as  the  entire 
diameter  of  a  loop  of  intestine,  or  a  part  of  it  only,  is  included  in  the 
stricture.  If  the  whole  diameter  be  included,  the  portions  of  intestine 
will  be  in  a  measure  parallel,  and  the  partition  complete.  The  clanger 
of  abnormal  anus  varies  according  to  the  part  of  the  bowel  affected. 
If  it  be  a  portiou  of  the  great  intestine,  the  only  consequences  may  be 
discomfort  and  inconvenience ;  whereas  if  it  be  a  portion  of  the  small 
intestine,  and  more  especially  if  it  be  near  the  commencement  of  the 
jejunum,  the  chyle  will  run  to  waste,  and  death  from  inanition  pro- 
bably follow.    The  upper  portion  remains  open,  its  mucous  membrane 
in  some  instances  projecting,  and  discharges  its  contents  into  a  cavity 
conical  in  form,  the  base  being  round  the  breach  of  the  intestine,  and 
the  apex  at  the  aperture  in  the  abdominal  parietes.    An  excellent 
writer  on  surgery  says,  "In  an  abnormal  anus  of  long  standing, 
another  phenomenon  is  observed  :  the  two  ends  of  the  intestine  retract 
inwards.    Scarpa  explained  this  by  a  movement  of  traction  exercised 
on  them  by  the  mesentery,  which  movement,  we  think,  is  owing  solely 
to  the  peristaltic  motions  of  the  intestine.    There  is  then  formed  a 
membranous  canal  from  the  intestine  to  the  surface,  called  the  funnel 
(l'cutounoir),  which  serves  as  a  way  of  communication  between  the 
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two  ends  of  the  intestine  ;  and  when  the  spur  is  not  very  prominent, 
but  strongly  retracted,  it  ends  by  bringing  about  the  complete  return 
of  the  fecal  matters  into  the  inferior  end,  and  the  spontaneous  cure  of 
the  artificial  anus."  Nature  thus  in  some  cases  effects  a  cure  without 
any  other  assistance  than  attention  to  regimen  and  pressure  on  the 
external  aperture,  for  the  double  purpose  of  preventing  protrusion  of 
the  mucous  membrane,  and  of  presenting  an  obstacle  to  the'  passage 
of  the  feces  outwards.  Desault  was  the  first  who  effected  a  radical 
cure  of  abnormal  anus  by  surgical  treatment ;  but  his  method,  though 
successful,  is  not  very  generally  applicable.  To  Dupuytren  the  merit 
belongs  of  having  devised,  and  successfully  practised,  an  ingenious 
and  more  generally  applicable  mode  of  effecting  a  radical  cure.  His 
object  was  the  destruction  of  the  septum,  which  offers  the  principal 
obstacle  to  the  restoration  of  the  normal  canal ;  and  the  plan  which 
he  ultimately  adopted  for  that  purpose  was,  to  produce  a  slough  of  the 
septa  m  by  subjecting  it  to  pressure  between  the  blades  of  a  screw- 
forceps  ;  the  two  blades  having  been  introduced,  one  into  each  portion 
of  the  bowel,  are  made  to  approach  each  other  by  the  turning  of  the 
screw,  and  the  partition  deprived  of  its  vitality  by  pressure,  ultimately 
comes  away  "with  the  instrument,  and  the  principal  obstacle  is  thus 
removed.  Of  this  method  of  treatment  I  have  had  no  experience, 
but  in  the  hands  of  Dupuytren  it  was  found  to  be  successful.  It 
should  never  be  ventured  upon  at  an  early  period,  lest  the  surround- 
ing adhesions,  which  are  so  essential,  should  be  broken,  and  lest  the 
irritation  should  be  so  great  that  the  extensive  sloughing  action  pro- 
duced might  endanger  the  life  of  the  patient.  And  when  it  is  adopted, 
the  utmost  caution  should  be  exercised,  its  effects  should  be  closely 
watched,  and  care  taken,  especially  at  first,  not  to  employ  compression 
to  such  an  extent  as  to  cause  distressing  symptoms.  The  blades 
should  not  be  introduced  very  far,  lest  by  too  extensive  destruction  an 
opening  be  made  into  the  cavity  of  the  abdomen,  or  lest  a  loop  of  in- 
testine be  included  between  the  parts.  The  restoration  of  the  canal 
is  also  promoted  by  the  occasional  introduction  of  tents  or  bougies 
into  the  inferior  portion  of  the  canal.  Dupuytren's  method  of  treat- 
ment is  clearly  most  applicable  to  those  cases  in  which  the  two  portions 
of  bowel  are  parallel  to  each  other. 

7th.  Treatment  after  the  operation  for  strangulated  hernia.  After 
reduction  it  is  advisable  in  general  to  give  a  full  opiate,  and  suitable 
means  should  be  employed  for  promoting  the  healing  of  the  wound  : 
strict  attention  to  rest,  the  recumbent  posture,  and  the  careful  regu- 
lation of  the  diet,  are  indispensable.  After  some  little  time,  it  is 
advisable  to  endeavour  to  procure  evacuation  of  the  bowels  by  means 
of  mild  enemata  \  but  on  no  account  whatever,  should  purgative  medi- 
cines be  given  by  the  mouth  for  some  considerable  time  after  the 
operation.  If  inflammatory  symptoms  should  appear,  they  must  be 
combated  by  local  and,  if  necessary,  general  depletion,  fomentations, 
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attention  to  regimen,  the  exhibition  of  calomel  and  opium,  and  other 
appropriate  remedies.  Pressure  over  the  wound  should  be  kept  up 
by  means  of  a  compress  and  bandage  j  and  before  the  patient  is  allowed 
to  get  out  of  bed  and  resume  the  erect  posture,  by  means  of  a  truss, 
to  diminish  the  danger  of  reprotrusion. 

THE  DIFFERENT  KINDS  OF  HERNIA. 

When  situation  is  made  the  basis  of  arrangement,  it  is  usual  to  divide 
hernise  in  accessible  situations  into  four  principal  classes — namely, 
inguinal,  femoral,  umbilical,  and  ventral. 

I.  INGUINAL  HERNIA. 

In  the  language  of  surgery,  inguinal  hernia  is  a  generic  term,  com- 
prehending five  different  species — namely,  oblique,  direct,  congenital, 
and  encysted  congenital  inguinal  hernia,  and  hernia  infantilis.  These 
species,  though  all  connected  with  the  inguinal  canal,  yet  differ  from 
each  other  in  their  anatomy,  relations,  seats  of  stricture,  &c,  and  each, 
therefore,  requires  to  be  particularly  described. 

1.  OBLIQUE  INGUINAL  HERNIA. 

This  hernia  leaves  the  abdomen  at  the  internal  aperture  of  the  in- 
guinal canal.    The  points  which  it  is  of  importance  clearly  to  under- 


Drawing  of  the  parts  concerned  in  inguinal  hernia.   Taken  from  a  dissection  made  by  me  for 
°  the  surgical  class. 

stand  regarding  this  form  of  rupture  will  be  seen  by  attending  suc- 
cessively to  its  commencement— direction— coverings— relations  to 
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the  inguinal  canal,  spermatic  cord,  and  internal  epigastric  artery — its 
seats  of  stricture — and  the  operation,  when  symptoms  of  strangula- 
tion still  continue  after  the  employment  of  all  the  measures  proper 
for  that  state. 

1.  The  commencement,  as  has  been  already  stated,  is  at  the  internal 
aperture  of  the  inguinal  canal,  where  it  begins  by  pushing  the  peri- 
toneum before  it. 

2.  The  direction  varies  in  the  different  divisions  of  its  course.  While 
within  the  inguinal  canal  its  direction  is  downwards,  inwards,  and 
forwards,  so  that  in  using  the  taxis,  the  pressure  should  be  upwards, 
outwards,  and  backwards.  After  leaving  the  inguinal  canal,  its 
direction  is  downwards,  inwards,  and  a  little  backwards.  If  such  a 
hernia  do  not  leave  the  inguinal  canal,  it  is  called  a  bubonocele ;  but 
if  it  reach  the  scrotum  in  the  male,  it  forms  what  is  called  scrotal 
hernia,  or  oscheocele ;  or  if  the  labium  in  the  female,  it  constitutes  a 
labial  hernia  : — these  appellations  being  descriptive  of  the  extent  of 
the  hernia. 

3.  The  coverings  of  an  oblique  inguinal  hernia,  if  it  extend  beyond 
the  external  aperture,  are  six  in  the  male,  and  five  in  the  female.  In 
the  male  they  are,  from  within  outwards,  the  hernial  sac,  formed  of 
peritoneum,  the  fascia  infundibuliformis  or  internal  spermatic  fascia 
derived  from  the  margin  of  the  internal  aperture — the  cremaster 
muscle,  called  by  some  writers  the  fascia  cremasterica — the  external 
spermatic  fascia — the  superficial  fascia,  and  the  common  integument. 
In  the  female  the  cremaster  muscle  is  wanting. 

4.  The  relations  of  an  oblique  inguinal  hernia  to  the  inguinal  canal, 
to  the  spermatic  cord,  and  to  tlw  internal  epigastric  artery,  are  the 
following.  It  comes  down  through  the  canal,  differing  greatly  in 
this  respect  from  direct  inguinal  hernia.  The  cord  is  behind,  and  the 
hernia  in  front,  as  might  be  expected,  considering  the  different  ways 
in  which  the  hernia  and  the  cord  reach  the  internal  aperture ;  and 
the  internal  epigastric  artery  is  to  the  pudic  side  of  the  neck  of  the 
hernia,  but  behind  the  fascia  transvei-salis-,i  -and  separated  by  it  from 
the  canal.  If  the  hernia  be  of  considerable  standing,  the  different 
parts  composing  the  cord  may  be  separated  from  each  other,  some 
being  sent  to, one  side,  and  some  to  the  other ;  and  occasionally  some 
have  been  found  nearly  in  front ;  but  these  are  deviations  from  the 
usual  condition.  The  relation  which  is  the  most  important  of  all  to 
be  kept  in  view  is,  that  the  internal  epigastric  artery  is  on  the  pudic 
side  of  the  neck  of  the  hernia. 

5.  The  seats  of  stricture  in  this  species  of  hernia  are  three— first 
at  the  external  aperture  :  this,  however,  is  of  very  rare  occurrence' 
except  in  cases  of  large  and  old  hernia,  when  it  is  sometimes  met  with! 
and  may  then  be  formed  either  by  the  circumference  of  the  aperture' 
or  by  the  hernial  sac  ;  secondly,  between  the  external  and  internal' 
apertures,  in  which  case  it  may  be  formed  by  the  under  borders  of 
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Fig.  196. 


the  internal  oblique  and  transversalis  muscles,  or  by  the  hernial  sac 
or  by  being  embraced  by  the  fibres  of  the  above  muscles,  the  cord 

and  the  hernia  having  in 
some  cases  fibres  behind 
as  well  as  in  front ;  and, 
thirdly,  at  the  internal 
aperture,  in  which  case  it 
may  be  formed  either  by 
the  fascia  transversalis 
where  it  forms  the  aper- 
ture, or  by  the  hernial 
sac.  The  correctness  of 
these  statements  as  to  the 
seats  of  stricture  and  the 
parts  by  which  they  may 
be  formed,  I  have  had 
opportunities  of  testing 
in  my  own  dissections 
and  operations. 

6.  The  operation.  As 
all   the   details    of  the 
operation  for  strangulated 
hernia  in  general  are  ap- 
plicable to  the  operation 
for  this  particular  species, 
I  shall  here  only  poiut 
out  the  modifications  ren- 
dered necessary  by  the 
anatomical  relations.  The 
incision   of  the  integu- 
ment should  commence 
about  half  an  inch  above 
the  internal  aperture,  fol- 
low the  direction  of  the 
long  diameter  of  the  tu- 
mour, and  descend  to  near 
its  base.    One  simple  in- 
cision suffices.    The  next 
step  is,  to  lay  bare  the 
hernial  sac  by  the  cautious  division  of  the  other  coverings,  and  if 
intra-peritoneal  division  be  the  prudent  mode  of  procedure,  to  open 
the  sac,  attending  carefully  to  the  precautions  already  mentioned. 
The  hernial  sac  having  been  opeued,  and  the  seat  of  the  stricture 
ascertained  by  passing  the  point  of  the  forefinger  upwards  within  the 
sac  and  in  front  of  the  hernia,  the  hernial  knife  is  sent  up  on  the 
palmar  aspect  of  the  finger  as  a  director,  care  being  taken  to  avoid 


Fig.  195. — Hernial  sac  showing  its  usual  situation  in 
front  of  the  sperniatie  cord.  From  a  preparation  in  my 
own  museum. 

Fig.  198. — Hernial  sac,  accompanied  by  varicocele; 
showing  the  spermatic  cord  split,  the  vessels  lying  on  one 
side,  and  the  vas  deferens  on  the  other.  Taken  from  a 
preparation  in  my  own  museum. 
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wounding  the  hernia  j  and  for  this  purpose  it  should  be  sent  up  with 


Fig.  197. 


Fig.  198. 


V 


the  side  resting  on  the  finger  until 
its  pointed  extremity  be  within 
the  stricture,  when  the  edge  should 
be  turned  forwards  to  the  stricture 
and  the  division  made,  during 
which  process  the  action  of  the 
right  hand  which  moves  the  knife 
is  accommodated  to  that  of  the 
left  index  finger  which  to  a  certain 
extent  guides  the  knife,  and  also 
prevents  the  hernia  from  coming 
against  its  edge.  An  important 
question  is,  in  what  direction  the 
stricture  should  be  divided.  If  the 
stricture  be  at  the  external  aper- 
ture, or  at  the  under  border  of  the 
internal  oblique  and  transversalis 
muscles,  there  is  no  artery  to  be 
afraid  of,  and  the  division  can  be 
safely  effected  by  carrying  the 
knife  upwards  and  inwards, 
directly  upwards,  or  upwards 
and  outwards  ;  but  if  the  stric- 
ture be  at  the  internal  aper- 
ture, there  would  be  clanger  of 
wounding  the  internal  epigastric 
artery  if  the  incision  were  carried 
upwards  and  inwards ;  it  can, 
therefore,  be  made  with  safety  only 
in  two  directions,  namely,  upwards 
and  outwards,  or  directly  upwards. 
The  same  proceeding  as  regards 
the  direction  of  the  incision  in 
dividing  the  stricture  is  adopted  in 
all  cases  of  inguinal  hernia.  It 
was  first  recommended  by  J.  L. 
Petit,  and  by  Scarpa,  and  after- 
wards by  Richerand,  Dupuytren,  and  other  continental  authorities  ; 
and  in  this  country  it  was  very  strongly  advocated  by  Sir  A. 
Cooper,  who  recommended  in  all  cases  of  dividing  the  stricture,  to  cut 
directly  upwards— a  practice  which  has  deservedly  received  general 
adoption. 
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2.  DIRECT  INGUINAL  HERNIA. 

In  explaining  the  anatomy  of  direct  inguinal  hernia,  we  shall 
follow  the  same  order  as  in  the  former  case.  1.  The  commencement 
of  a  direct  inguinal  hernia  is  opposite  the  external  aperture,  through 
which  it  comes  usually  by  pushing  the  posterior  wall  of  the  inguinal 
canal  before  it,  but  in  some  instances  by  rupturing  a  part  of  it.  \  Its 
direction  before  leaving  the  aperture  is  directly  forwards ;  after  leaving 
p.  it>  it  is  the  same  as 

that  of  an  oblique  in- 
guinal hernia  in  the 
corresponding  part  of 
its  course.  3.  The 
coverings  of  a  direct  in- 
guinal hernia,  from 
within  outwards,  are 
the  hernial  sac — the 
fascia  transversalis  with 
the  conjoined  fibres  of 
the  internal  oblique 
and  transversalis  mus- 
cles, provided  they  be 
not  ruptured — a  very 
imperfect  coveringfrom 
the  cremaster  muscle — 
the  external  spermatic 
Prom  Deuitt.  fascia— the  superficial 

fascia,  and  the  common 
In  the  female,  as  there  is  no  cremaster  muscle,  there  is 
one  covering  less.  These  coverings  differ  from  those  of  oblique  in- 
guinal hernia  in  two  particulars — namely,  that  formed  by  the  cre- 
master muscle  is  in  this  case  less  perfect ;  and  the  second  from  within 
outwards,  instead  of  being  formed  by  the  internal  spermatic  fascia 
given  off  from  the  internal  aperture  of  the  inguinal  canal,  is  formed 
by  the  fascia  transversalis  itself  assisted  by  the  conjoined  fibres  of  the 
internal  oblique  and  transversalis  muscles,  except  when  they  have 
been  ruptured,  or  separated  from  each  other.  4.  With  regard  to  its 
relations  to  the  inguinal  canal,  spermatic  cord,  and  internal  epigastric 
artery,  we  may  remark  that  it  does  not  come  down  through  the 
canal,  but  directly  through  its  external  aperture  ;  that  the  cord, 
instead  of  being  behind  it,  is  on  its  outer  side ;  and  that  the  artery, 
instead  of  being  on  the  pudic,  is  on  the  iliac  side  of  the  neck  of  the 
hernia.  This  last  peculiarity  is  most  important  to  be  remembered, 
and  it  is  thus  seen  that  oblique  and  direct  inguinal  herniffl  have 
opposite  relations  to  the  internal  epigastric  artery.    5.  The  seats  of 
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Fig.  200. 


stricture  in  this  species  are  only  two  ;  namely,  at  the  external  aper- 
"hich,  however,  is  a  rare  occurrence,  and  then  the  structure 
may  be  formed  either  by  the  circumference  of  the  aperture  or  by  the 
hernial  sac;   and  at  the  under  border  of  the  internal  obhque  and 
transversalis  muscles,  the  stricture  being  formed  by  them,  or  by  the 
hernial  sac  itself.    6.  After  what  has 
been  stated  regarding  the  operation  for 
strangulated  hernia  in  general,  and  that 
for  oblique  inguinal  hernia,  it  seems 
unnecessary  to  do  more  than  add,  that 
when  the  stricture  is  at  the  under 
border  of  the  internal  oblique  and  trans- 
versalis  muscles,  the  knife  in  dividing 
the  stricture  could  be  carried  directly 
upwards,  or  upwards  and  inwards,  with- 
out going  in  the  direction  of  the  in- 
ternal epigastric  artery;  but  not  up- 
wards and  outwards.    It  would  be  un- 
safe to  cut  upwards  and  outwards  in 
direct  inguinal  hernia,  or  upwards  and 
inwards  in  oblique ;  and  as  it  is  difficult 
or  impossible  in  some  cases  to  deter- 
mine whether  the  hernia  be  oblique  or 
direct,  from  the  weight  of  the  hernia 
having  drawn  down  the  internal  aper- 
ture to  be  opposite  the  external,  it  is 
proper  to  adopt  the  rule  already  laid 
down — namely,  in  all  cases  of  inguinal 
hernia,  in  dividing  the  stricture  to  cut 
directly  upwards.     It  may  be  briefly 
stated,  that  the  operation  is  performed 
by  making  an  incision  through  the  in- 
teguments in  the  direction  of  the  tu- 
mour, and  extending  from  its  upper 
to  its  under  part,  and  cutting  through 
the  other  coverings  until  the  hernial 
sac  is  brought  into  view.    The  hernial 
sac  is  then  opened,  strict  attention 
being  paid  to  the  precautions  before 
mentioned.    The  forefinger  of  the  left 
hand  is  then  introduced  into  the  sac,  and  carried  up  to  the  stric- 
ture, and  the  palmar  aspect  of  the  finger  used  as  a  director  for  con- 
ducting the  knife  up  to  the  stricture,  and  as  a  guard  to  prevent  the 
knife  from  coming  against  the  hernia.    The  extremity  of  the  knife 
having  been  introduced  below  the  stricture,  its  edge  should  be  directed 


Drawing  of  the  sac  of  a  direct  in- 
guinal hernia ;  showing  the  mouth  of 
the  sac  lying  on  the  pudic  side  of  the 
deep  epigastric  vessels,  and  tho  sper- 
matic cord  split  so  that  its  vessels  lie 
behind,  and  the  vas  deferens  in  front 
of  the  sac.  From  a  preparation  in  my 
own  museum. 
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towards  the  stricture,  and  division  effected  by  cutting  directly  up- 
wards. The  hernial  contents  should  then  be  returned,  if'such  a  pro- 
ceeding is  possible  and  proper  j  if  not,  the  treatment  formerly  de- 
scribed should  be  adopted. 


Fig.  201. 


From  LiSTOir. 


3.  CONGENITAL  INGUINAL  HERNIA. 

Congenital  inguinal  hernia — more  properly  called  hernia  into  the 
tunica  vaginalis,  because  while  it  is  usually  congenital,  or  met  with 
iu  young  infants,  it  sometimes,  though  rarely,  presents  itself  at  a 
more  advanced  age — differs  from  the  two  species  already  described, 
in  that  they,  if  they  descend  into  the  scrotum,  are  without,  as  is 

shown  in  the  acconi- 


Fig.  202. 


panying  delineation, 
but  this  is  contained 
within  the  tunica  va- 
ginalis. The  two 
accompanying  dia- 
grams, though  some- 
what altered  and  im- 
proved, taken  from 
the  works  of  a  writer, 
who  was  once  a  great 
ornament  of  the  sur- 
gical profession,  show 
the  opposite  relations 

A  scrotal  hernia ;  shewing  the  uminl  relation  of  the  sac  (o  the    Q£  comm0n  and  COU- 
tuuica  vaginalis.  .  , 

genital  inguinal  her- 
nia to  the  tunica  vaginalis.  The  manner  in  which  this  species  of 
hernia  is  formed,  may  be  thus  explained.    Although  the  tubular 
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portion  of  peritoneum,  which,  for  a  short  time  after  the  descent  of 
the  testicle,  forms  a  canal  of  communication  between  the  tunica  vagi- 
nalis within  the  scrotum  and  the  peritoneum  within  the  abdomen, 
usually  becomes  very  soon  occluded,  and  ultimately  quite  obliterated, 
so  that  the  cavity  of  the  tunica  vaginalis  is  perfectly  separated  from 
that  of  the  abdomen,  yet  in  some  cases  the  tubular  portion  does  not 
exhibit  its  usual  disposition  to  close  and  become  obliterated,  and 
while  this  state  continues,  on  crying  or  making  some  exertion,  a 
portion  of  intestine  may  be  sent  down  through  the  tubular  canal  into 

Fig.  203. 


Congenital  scrotal  hernia  ;  showing  the  situation  of  the  hernia  within  the  tunica  yaginalis. 

the  cavity  of  the  tunica  vaginalis,  and  thus  constitute  what  is  called 
a  congenital  hernia.    As  it  is  only  after  the  inflation  of  the  lungs 
that  the  usual  exciting  causes  are  applied,  this  variety  rarely  occurs 
till  after  birth  ;  but  sometimes  a  portion  of  intestine  in  contact  with 
the  testicle  while  within  the  abdomen,  adheres  to  the  testicle,  and 
descends  with  it  into  the  scrotum  at  the  usual  time  at  which  the 
gland  leaves  the  abdomen,  and  in  such  cases  constitutes  the  hernia 
prior  to  birth.    Congenital  hernia  is  almost  invariably  formed  of 
intestine  alone  ;  the  omentum  very  rarely  descending  so  far  as  the 
commencement  of  the  tubular  canal.     The  principal  peculiarities 
distinguishing  this  from  the  two  former  species  are,  that  it  has  no 
hernial  sac  of  peritoneum  proper  to  itself,  the  tunica  vaginalis  being 
its  immediate  investment  and  forming  its  hernial  sac  ;  that  it  is  in 
contact  with  the  testicle,  which  consequently  cannot  be  so  distinctly 
felt  as  in  the  more  common  species  ;  that  the  whole  swelling  is  more 
uniform  and  firm  than  in  an  oblique  or  direct  inguinal  hernia,  and 
that  the  different  parts  are  less  easily  felt  and  distinguished.  Most 
of  these  peculiarities  depend  on  that  previously  mentioned,  namely, 
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its  being  within  the  tunica  vaginalis,  which  is  thicker  and  firmer  than 
the  peritoneum,  which  forms  the  sac  in  the  more  common  varieties. 
The  descent  of  this  species  is  usually  sudden  and  complete. 

For  this  variety  in  its  different  states  of  reducible,  irreducible,  and 
strangulated,  the  same  rules  are  to  be  followed  as  have  been  already 
laid  down  for  the  treatment  of  hernia  in  general.  When  it  is  found 
in  adults,  and  becomes  strangulated  and  requires  an  operation,  the 
seat  of  stricture  is  almost  invariably  higher  up  than  the  external 
aperture,  and  the  operation  is  more  difficult  than  in  oblique  or  direct 
hernia,  from  the  parts  being  concealed  and  the  parietes  being 
thickened.  The  incision  should  not  be  carried  further  down  than  to 
within  about  three  inches  of  the  under  part  of  the  tunica  vaginalis, 
because  as  that  membrane  has  to  be  opened,  if  the  incision  were  carried 
lower,  the  testicle  would  be  unnecessarily  exposed  to  irritation.  In 
other  respects  the  operation  is  the  same  as  for  oblique  inguinal  hernia. 

An  extremely  rare  form  of  hernia  has  been  met  with  in  the  female, 
in  which  the  protrusion  is  into  the  canal  of  Nuck,  which  invests  the 
round  ligament.  It  has  been  met  with  chiefly  in  children,  and  re- 
quires the  same  treatment  as  the  corresponding  disease  in  the  male. 

4.  ENCYSTED  CONGENITAL  INGTJINAL  HERNIA. 

This  variety,  which  is  still  more  rare  than  the  former,  has  been 
more  properly  termed  encysted  hernia  of  the  tunica  vaginalis ;  for 
though,  like  the  last  species,  it  is  within,  yet  it  is  not  in  contact 
with  the  tunica  vaginalis,  but  is  separated  from  it  by  a  hernial  sac. 
That  the  hernia  is  within  the  tunica  vaginalis,  and  that  it  is  con- 
tained within  a  hernial  sac,  there  is  no  doubt.  There  has  indeed 
been  some  difference  of  opinion  as  to  the  mode  of  formation  of  the 
sac,  but  it  now  seems  nearly  certain  from  various  dissections  that  it 
is  formed  in  one  or  other  of  the  two  following  ways.  If  the  tunica 
vaginalis  remain  open  every  way  except  at  the  abdominal  canal,  and 
if  imperfect  adhesions  form  at  that  point,  and  a  hernia  descend  into 
the  part  above  the  adhesions,  the  adhesions  becoming  elongated  and 
pushed  down  before  the  hernia  constitute  the  hernial  sac — the  sac 
proceeding  from,  and  adhering  firmly  to  the  tubular  portion  of  mem- 
brane between  the  abdomen  and  the  tunica  vaginalis.  Or,  if  the 
tunica  vaginalis  remain  open  everywhere  except  at  one  part,  and  be 
there  imperfectly  closed,  the  peritoneum  being  pressed  down  before 
the  hernia  into  the  tunica  vaginalis  will  thus  constitute  a  serous 
covering  for  the  hernia. 

5.  HERNIA  INFANTILIS. 

This  term  is  applied  to  a  very  rare  species  of  hernia,  originating  in 
early  life,  which  may  be  said  to  consist  of  a  hernia  with  the  usual 
peritoneal  sac  placed  behind  the  tunica  vaginalis.  The  way  in  which 
it  takes  place  may  be  thus  explained.    The  cavity  of  the  tunica 
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vaginalis  is  unusually  large,  contains  some  serous  fluid,  and  ascends 
high  up  in  the  cord,  although  its  communication  with  the  abdomen 
is  occluded.  The  hernia,  with  the  usual  peritoneal  sac,  is  sent  down 
behind  the  tunica  vaginalis,  and  in  consequence,  three  layers  of 
serous  membrane,  namely,  the  front  and  back,  of  the  tunica  vaginalis, 
and  the  front  of  the  hernial  sac,  must  be  cut  through  before  arriving 
at  the  substance  of  the  hernia. 

II.  FEMORAL  HERNIA. 

A  hernia  is  called  femoral  or  crural  when  the  descent  takes  place 
behind  Poupart's  ligament,  through  what  is  termed  the  femoral  or 
crural  ring  ;  which  ring  being  much  larger  in  the  female  than  in  the 
male,  from  the  space  being  greater  between  the  anterior  superior 
process  of  the  ilium  and  the  pubes,  femoral  hernia,  which  is  in  the 
male  a  very  rare  occurrence,  is  comparatively  frequent  in  the  female. 
The  nomenclature  adopted  in  the  following  description,  is  that 
employed  by  some  of  our  best  writers  on  anatomy,  who  call  the  space 
in  which  a  femoral  hernia  is  situated,  the  femoral  or  crural  canal, 
its  upper  extremity  the  femoral  ring  or  abdominal  extremity,  and 
the  other  the  saphenous  opening  or  femoral  extremity  of  the  femoral 
canal. 

Direction. — A  femoral  hernia  may  be  said  to  have  three  peculiarities 
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Drawing  showing  certain  parts  concerned  in  femoral  and  inguinal  hernia. 
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of  direction,  namely,  at  first,  and  while  within  the  femoral  canal, 
downwards ;  on  arriving  at  the  saphenous  aperture,  forwards ;  and 
afterwards  obliquely  upwards  and  inwards  ;  thus  describing  an  arch, 
the  convexity  of  which  is  downwards,  and  in  a  measure  embracing 
three  of  the  four  aspects  of  Poupart's  ligament— namely,  the  posterior, 
femoral,  and  anterior ;  the  neck  of  the  hernia  being  behind  the  liga- 
ment, the  body  on  its  femoral  aspect,  although  removed  a  very  little 
from  it,  and  its  fundus  in  front.  These  peculiarities  suggest  the 
necessity  of  straightening  the  hernia,  or  of  bringing  down  its  fundus, 
before  efforts  are  made  to  return  it  by  the  taxis.  The  first  change  of 
direction  is  caused  by  the  narrowing  of  the  sheath,  and  its  close 
adhesion  to  the  vessels,  together  with  the  close  adhesion  of  the  iliac 
portion  of  the  fascia  lata  to  the  front,  and  of  the  pudic  portion  of  the 
same  membrane  to  the  back  of  the  sheath  at  the  under  extremity  of 
the  femoral  canal — conditions  which,  by  producing  constriction,  offer 
an  obstacle  to  further  descent  in  a  perpendicular  direction  ;  whereas 
there  is  little  to  impede  the  passage  forward  through  the  saphenous 
aperture.  The  second  change  of  direction  is  caused  partly  by  the 
firm  adhesion  of  the  fascia  superficialis  to  the  front  of  the  fascia 
lata,  but  chiefly  by  the  pressure  against  the  superficial  epigastric 
vessels,  by  which  the  forward  progress  of  the  hernia  is  opposed, 
whereas  they  offer  no  obstacle  to  its  passing  upwards  in  front  of 
Poupart's  ligament. 

Coverings. — The  fascial  coverings  from  within  outwards  are,  First, 
The  hernial  sac,  formed  of  peritoneum.  Second,  The  subperitoneal 
cellular  tissue  which  lines  the  femoral  ring,  or  abdominal  extremity 
of  the  femoral  canal.  This  substance,  called  by  some  authors  the 
septum  crurale,  is  pressed  down  before  the  hernial  sac,  and,  together 
with  the  aggregate  of  textures,  which  in  the  normal  condition  occupy 
the  femoral  canal,  constitutes  the  second  covering.  This  covering  is 
by  some  named  the  fascia  propria, — a  term  applied  by  others  to  the 
third  covering,  consisting  of  the  fascia  infundibiliformis,  or  sheath  of 
the  femoral  vessels,  within  which  the  hernia  descends.  The  two  last- 
mentioned  coverings  are,  in  many  instances,  so  matted  together  as  to 
form  but  one.  Fourth,  The  layer  of  cellular  tissue  which  spreads 
over  the  saphenous  opening,  and  which  is  perforated  by  various 
vessels.  This  is  by  some  called  the  cribriform  fascia,  and  considered, 
I  think  properly,  as  the  deep  layer  of  the  superficial  fascia ;  whereas 
it  is  described  by  others  as  the  middle  division  of  the  fascia  lata. 
Fifth,  The  superficial  fascia  with  some  absorbent  glands  and  adipose 
tissue ;  and,  sixth,  The  common  integument.  There  are  great 
varieties  with  regard  to  the  thickness  of  the  coverings,  and  it  is  sup- 
posed that  in  some  instances  the  hernia  escapes  through  some  of  the 
openings  in  the  femoral  sheath  and  in  the  cribriform  fascia,  in  which 
cases  there  will  seem  to  be  only  two  coverings  interposed  between 
the  common  integument  and  the  hernial  sac.    I  have  been  much 
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struck  in  my  own  operations,  with  the  diversity  in  thickness  of 
he  fasll  covering  in  different  cases,  and  with  the  fact,  tha 
instead  of  six  different  membranes,  constituting  so  many  distinct 
coverings,  as  is  the  case  in  inguinal  hernia,  and  as  we  ni,ght  expect 
from  contemplating  the  anatomy  of  the  parts  m  the  normal  state, 
there  are  sometimes  found  only  three  j  namely,  the  hernial  sac  ;  a 
cellulo-adipose  layer,  which  varies  much  in  thickness  in  different 
cases:  and  the  skin.  The  greatest  number,  however,  of  fascial 
coverings  which  can  present  themselves,  are  the  six  enumerated  above. 

AnaLiical  relations  of  the  Neck  of  the  Hernial  Sac.-The  neck  of 
a  femoral  hernia  is  related  to  the  boundaries  of  the  femoral  ring  as 
follows,  namely,  posteriorly,  to  the  fascia  iliaca,  where  it  covers  the 
liniailia  pectinea;  anteriorly,  to  Poupart's  ligament,  lined  by  the 
prolongation  downwards  of  the  fascia  transversalis  ;  internally,  to  the 
base  of  Gimbernat's  ligament,  at  the  junction  of  the  fascia  iliaca  and 
fascia  transversalis ;  and  externally  to  the  femoral  vein,  from  which 
it  is  separated  only  by  the  interposition  of  a  membranous  slip.  There 
is  also  another  relation  which  sometimes  exists,  namely,  to  the  obtu- 
rator artery,  when  that  vessel,  instead  of  coming  off  from  the  internal 
iliac,  arises  from  the  external  iliac  by  a  common  trunk  with  the 
internal  epigastric.    When  it  has  that  irregular  origin,  the  obturator 
artery  crosses  the  femoral  ring  as  it  dips  into  the  pelvis  on  its  way  to 
the  obturator  foramen,  occasionally  passing  near  to  the  posterior  and 
iliac  sides  of  the  femoral  ring,  but  much  more  frequently  in  front  and 
towards  the  pudic  side.    In  the  latter  case,  if  a  hernia  be  present, 
the  artery  will  embrace  about  two-thirds  of  the  circumference  of  the 
abdominal  aspect  of  the  neck  of  the  hernial  sac,  namely,  the  front  and 
inner  aspect ;  so  that  when  the  stricture  is  found  at  the  femoral  ring, 
great  caution  should  be  used  not  to  make  too  extensive  a  division,  or 
to  send  up  the  cutting  edge  of  the  instrument  farther  than  is  indispen- 
sable for  dividing  the  tissue  which  constitutes  the  stricture. 

Seats  of  Stricture. — This  is  a  subject  on.  which  much  attention  has 
been  bestowed  ;  and  although  in  some  points  a  difference  of  opinion 
exists,  it  is  certain  that  the  stricture  may  be  at  the  femoral  ring,  the 
textures  constituting  the  ring  forming  the  stricture ;  or  at  the 
saphenous  extremity  of  the  canal,  and  formed  by  the  crescentic 
border  of  the  fascia  lata  ;  or  at  the  neck  of  the  sac,  and  formed 
either  by  the  sac  itself,  although  this  is  comparatively  rare  in  femoral 
hernia,  or  by  the  thickened  textures  around  the  sac.  In  my  own 
operations,  I  have  invariably  found  the  stricture  at  the  femoral  ring, 
and  the  majority  of  authors  agree,  that  it  is  found  there  more  fre- 
quently than  elsewhere  ;  but  it  is  certain  that  it  is  sometimes  found 
in  the  other  situations  mentioned.  In  some  instances,  a  stricture  has 
been  found  at  more  than  one  of  the  above  sites  at  the  same  time. 
Such  arc  the  usual  seats  of  stricture,  and  the  constituting  textures  iu 
this  species  of  hernia  ;  but  in  some  rare  instances  strangulation  has 
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been  found  to  be  occasioned  by  a  loop  of  intestine,  by  a  band  of 
omentum,  or,  which  is  an  extremely  rare  occurrence,  by  the  circum- 
ference of  an  unusual  opening  in  Gimbernat's  ligament. 

The  Intraperitoneal  operation. — The  body  having  been  properly 
placed,  the  first  step  of  the  operation  consists  in  making  the  in  tegu- 
mental incision,  various  forms  of  which  have  been  adopted,  some 
making  a  simple  incision,  which  is  not  the  most  convenient ;  some  a 
crucial,  which  is  objected  to,  as  the  under  part  of  the  vertical  portion 
might  interfere  with  the  vena  saphena  major  ;  some  an  incision,  com- 
posed of  two  parts,  the  one  oblique  and  in  the  course  of  Poupart's 
ligament,  the  other  extending  down  from  the  former  in  a  vertical 


direction,  so  that  the  incision  is  formed  thus  j^'  on  t^ie  "S^t  side, 
and  thus  ,  on  the  left ;  others  making  an  incision  thus  f 

and  others  adopting  the  same  form  inverted,  thus         .      The  last- 


mentioned  form  is  convenient,  and  may  be  made  without  risk  of 
wounding  important  parts  underneath,  by  transfixing  the  skin  after 
pinching  it  up,  the  vertical  portion  extending  from  about  an  inch  and 
a  half  above  the  crural  arch,  in  a  line  with  the  centre  of  the  tumour  ; 
and  being  met  below  by  the  transverse  portion,  which  should  go  from 
one  side  of  the  tumour  to  the  other,  parallel  to  Poupart's  ligament, 
but  a  little  below  it.  The  next  step  is  to  cut  through  the  various 
coverings,  and  lay  open  the  hernial  sac.  This  having  been  done,  and 
the  fore-finger  of  the  left  hand  introduced  within  the  sac,  and  carried 
up  in  front  of  the  hernia,  and  the  seat  of  the  stricture  ascertained, 
the  hernial  knife,  with  its  blunt  point,  should  be  carried  up  flat  upon 
the  finger,  until  its  point  be  within  the  stricture,  when  its  edge  should 
be  directed  against  the  stricture,  and  the  necessary  division  effected, 
by  cutting  directly  forwards.  Great  care  should  be  taken  not  to 
lacerate  the  intestine  by  the  introduction  of  the  finger,  or  to  allow  it 
to  come  against  the  edge  of  the  knife,  or  to  admit  the  knife  farther 
than  is  absolutely  necessary  for  the  division  of  the  stricture,  lest  the 
unusual  disposition  above  mentioned  of  the  internal  epigastric  artery 
should  exist,  and  the  edge  of  the  knife  should  reach  the  artery.  The 
remaining  parts  of  the  proceeding  should  be  regulated  by  the  prin- 
ciples laid  down  in  the  description  of  the  operation  in  general. 

By  the  above  proceeding,  the  usual  operation  in  which  the  sac  is 
opened  may  be  accomplished  with  as  little  difficulty  and  risk  as  by 
any  other  ;  but  it  may  be  proper  to  add,  that,  as  regards  the  direction 
in  which  the  stricture  is  divided,  the  modes  adopted  are  very  various. 
Jf  the  stricture  be  at  the  saphenous  opening,  there  is  no  particular 
danger  to  guard  against,  and  the  surgeon  may,  in  dividing  the  stric- 
ture, cut  upwards  and  inwards,  directly  upwards,  or  upwards  and 
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outwards,  and  the  operation  is  comparatively  easy  J  and  when  it  is  at 
the  femoral  ring,  the  knife  may  be  safely  carried  to  a  small  extent 
inwards,  into  Gimbernat's  ligament,  upwards  and  inwards,  directly 
upwards  into  Poupart's  ligament,  or  upwards  and  outwards  5  but  not 
directly  outwards,  on  account  of  the  femoral  vein.  The  cutting 
inwards  into  Gimbernat's  ligament  has  been  recommended  by  Mau- 
chart,  Eichter,  Gimbernat,  Boyer,  Roux,  Hey,  Lawrence,  and  Fergu- 
son, and  others  have  objected  to  it,  because  it  is  more  difficult,  from 
the  greater  depth  to  cut  into  Gimbernat's  than  into  Poupart's  liga- 
ment;  because  there  is,  from  the  same  reason,  greater  danger  of 
cutting  or  tearing  the  intestine  when  endeavouring  to  get  at  the  seat 
of  the  stricture,  and  also  because  so  little  additional  room  would  be 
gained  by  the  division  of  Gimbernat's  ligament.  The  cutting  upwards 
and  inwards,  recommended  by  Heister,  Le  Dran,  Sabatier,  Lassus, 
Chopart,  Desault,  and  others,  has  been  objected  to  on  the  ground,  that 
if  the  hernia  be  in  the  male — which,  however,  is  a  comparatively  rare 
occurrence — the  knife  is  cai-ried  in  the  direction  of  the  spermatic  cord  : 
but  this  danger  seems  to  have  been  greatly  exaggerated  ;  for  the 
knife  ought  never  to  be  carried  so  high  as  to  endanger  the  cord  in  the 
male,  or  the  round  ligament  of  the  uterus  in  the  female.  The  direc- 
tion of  the  incision  adopted  by  Pott,  Sir  Astley  Cooper,  and  many 
others,  was  directly  forwards,  that  by  Mr.  Liston  forwards  and  a  little 
inwards.  Sharp  cut  upwards  and  outwards ;  and  so  did  Dupuytren, 
but  by  a  very  different  proceeding ;  he  carried  the  knife  from  within 
outwards,  and  from  below  upwards  ;  and  although  in  this  method 
the  edge  of  the  instrument  is  no  doubt  carried  in  the  direction  in 
which  the  epigastric  artery  is  found,  there  is  no  danger  of  the  artery 
being  wounded,  as  the  knife  is  not  carried  so  high  as  to  be  in  danger 
of  reaching  it.  Scarpa  had  recourse  to  multiple  incision  in  the  under 
border  of  the  crural  arch. 

Extra-peritoneal  operation. — Two  varieties  of  the  mode  of  perform- 
ing the  extra-peritoneal  operation,  or  that .  of  Petit,  should  be  men- 
tioned, namely,  the  methods  of  Luke  and  of  Gay. 

Luke's  operation  consists  in  pinching  up  a  fold  of  the  integument 
transversely,  and  transfixing  it  so  as  that  the  incision  may  fall  perpen- 
dicularly over  the  neck  of  the  hernia  when  the  skin  is  replaced.  By 
a  few  movements  of  the  knife  Poupart's  ligament  is  brought  into  view. 
A  hernial  director  should  then  be  introduced  under  the  ligament, 
and  by  the  use  of  the  hernial  knife  or  probe-pointed  bistoury,  it  may 
readily  be  divided  in  an  upward  direction,  and  in  the  majority  of 
cases  the  hernia  may  speedily  be  returned.  Sometimes  bands  of  fascia 
in  front  of  the  hernia  prevent  return  after  division  of  the  ligament. 
Mr.  Luke  recommends  the  surgeon  in  these  circumstances  to  insinuate 
the  nail  of  the  fore-finger  of  the  left  hand  under  them  from  above,  to 
carry  the  point  of  a  probed  bistoury  along  the  nail  with  its  blunt 
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edge  towards  the  sac,  and  to  effect  division  by  drawing  the  bistoury 
away  towards  himself,— a  proceeding  which,  if  properly  performed, 
avoids  all  danger  of  wounding  the  sac  or  its  contents. 

Gay's  operation,  as  formerly  stated,  consists  in  making  a  perpen- 
dicular incision,  about  an  inch  in  length,  over  the  inner  side  of  the 
neck  of  the  tumour,  and  after  dividing  the  integument  and  superficial 
fascia,  in  sending  up  the  front  of  the  finger  on  the  inner  side  of  the 
hernia,  in  introducing  on  the  finger  a  bistouri  cache  through  the 
crural  canal  to  the  ring,  in  introducing  it  between  the  sac  and  the 
pubic  border  of  the  ring,  and  in  dividing  the  stricture  by  making  the 
blade  project  from  its  sheath  towards  the  pubes.  Should  either  of 
these  proceedings  fail,  the  sac  can  be  opened,  and  the  ordinary  opera- 
tion performed. 

In  cases  where  these  excellent  operations  are  suitable,  either  the 
one  or  the  other  should  be  preferred  to  the  ordinary  operation  of 
opening  the  sac  ;  and  fortunately,  in  the  great  majority  of  instances  of 
femoral  hernia,  the  extra-peritoneal  mode  of  operation  is  suitable, 
owing  to  the  important  fact  that  the  stricture  is  generally  without 
the  sac.  The  difference  in  this  respect  between  femoral  and  inguinal 
hernia  is  very  remarkable,  as  the  following  statistics  will  show  : — In 
20  cases  of  inguinal  hernia  operated  upon  by  Luke,  it  was  necessary 
to  open  the  sac  in  13;  whereas,  in  30  cases  of  femoral  hernia  he  only 
required  to  open  the  sac  in  7.  That  it  is  the  safer  mode  of  operation 
is  also  satisfactorily  proved.  Of  84  cases  in  which  Luke  operated,  the 
sac  was  opened  in  25,  and  remained  unopened  in  59.  Of  the  25  in 
which  it  was  opened,  8  died,  whilst  of  the  59  in  which  it  remained 
unopened,  7  died.  Again,  in  153  cases  of  Petit's  operation,  36  died, 
and  precisely  the  same  number  of  deaths  occurred  in  77  operations  by 
the  usual  method.  It  is  therefore  perfectly  clear  that,  where  suitable, 
this  mode  of  operation  should  be  preferred  ;  and  the  greatest  credit 
is  due  to  the  gentlemen  who  have  so  ably  advocated  and  proved  the 
merits  of  this  proceeding.  It  is  equally  clear,  for  reasons  for- 
merly stated,  that  it  is  not  suitable  in  a  large  class  of  cases  ;  that  it 
never  can  supersede  the  necessity  of  the  ordinary  operation  ;  and  that 
it  is  the  duty  of  the  surgeon  to  give  the  preference  to  the  kind  of 
operation  suitable  for  the  site  of  the  stricture,  and  the  condition  of 
the  parts  within  the  hernial  sac. 


III.  UMBILICAL  HERNIA. 

The  cases  of  umbilical  hernia  have  been  variously  arranged  by 
different  writers.  Scarpa  divides  them  into  two  classes,  namely — the 
congenital,  appearing  in  the  infant  at  birth,  and  the  adventitious, 
occurring  at  any  after  period  :  but  a  more  convenient  arrangement  is 
that  of  Lawrence,  who  gives  three  varieties,  namely — the  con- 
genital, which  appears  at  birth ;    the  hernia  of  children,  which 


IIKKNIA. 


593 


appears  sifter  the  navel  has  been  formed ;  and  the  umbilical  hernia 
of  adults. 

Congenital  variety. — The  congenital  variety  is  occasioned  by  an 
original  deficiency  in  the  formation  of  the  umbilicus ;  it  exists  at  the 
period  of  birth,  and  is  therefore  properly  called  congenital ;  it  forms 
a  tumour,  conical  in  form,  the  contents  of  which  are  for  the  most 
part  intestine  sent  into  the  cord  between  its  vessels,  the  umbilical 
vein  being  usually  above  and  the  arteries  below,  or  on  either  side. 
The  external  covering  of  the  tumour  near  the  base  is  composed  of 
integument,  but  at  a  farther  distance  it  is  formed  by  an  expansion 
of  the  substance  of  the  cord,  for  the  hernia  is  sent  through  the 
umbilicus  into  the  cord.  The  cavity  is  lined  by  a  small  peritoneal 
covering. 

The  treatment  consists  in  returning  the  hernia,  and  preventing  a 
recurrence  of  the  protrusion ; — two  points  of  the  utmost  importance 
to  attain,  as  in  the  event  of  the  hernia  not  being  reduced,  the  separa- 
tion which  must  ensue  of  the  expanded  portion  of  the  cord  which 
forms  part  of  the  coverings,  would  expose  the  patient's  life  to  the 
greatest  danger.  The  method  usually  adopted  in  this  country  to 
prevent  reprotrusion  is  compression  by  means  of  the  nice  elastic  band 
and  pad  now  in  use  for  the  purpose.  Another  plan,  to  which 
reference  will  be  made  in  the  next  section,  is  to  use  the  ligature 
with  compression. 

THE  UMBILICAL  HERNIA  OF  CHILDREN. 

In  this,  which  is  a  very  common  species  of  umbilical  hernia,  the 
object  of  treatment  is,  to  return  the  protruded  parts,  and  to  keep 
them  in  that  condition  until  the  contraction  and  subsequent  oblitera- 
tion of  the  umbilical  ring  prevents  any  future  reprotrusion.  The 
means  adopted  for  this  purpose  is  compression,  or  the  ligature ;  the 
former  is  attended  with  less  pain  and  risk,  and  has  always  been  pre- 
ferred by  the  great  majority  of  British  practitioners.  The  treatment 
by  ligature  was  practised  by  Desault  and  Dupuytren,  and  has  been 
thus  described  :—"  The  infant  being  laid  on  its  back,  and  its  head 
bent  on  its  chest,  and  its  thighs  flexed  on  its  pelvis,  the  surgeon 
reduces  the  hernia,  retains  it  with  his  left  forefinger,  and  with  his 
right  hand  raising  the  parietes  of  the  hernial  pouch,  he  slides  them 
between  his  fingers  to  make  sure  that  no  part  remains  in  the  sac. 
Being  assured  of  this,  his  assistant  makes  several  turns  round  the 
sac,  at  its  base,  with  a  waxed  thread,  each  turn  being  well  tightened 
and  secured  by  a  double  knot.  The  tumour  thus  tied  is  enveloped  in 
a  bed  of  lint,  maintained  by  a  compress  and  bandage.  On  from  the 
eighth  to  the  tenth  day  the  ligature  falls  off  with  the  parts  it  has 
strangled  and  killed.  A  small  ulcer  results,  which  is  soon  healed.  It 
is  well  for  the  child  to  wear  a  bandage  for  two  or  three  months,  the 
better  to  prevent  a  relapse."    This  mode  of  cure,  however,  has  not 
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gained  the  favourable  opinion  of  the  surgical  authorities  in  this 
country. 

UMBILICAL  HERNIA  IN  ADULTS. 

This  is  rarely  met  with  in  males,  but  more  frequently  in  females. 
Pregnancy  is  one  of  its  most  usual  exciting  causes ;  hence  its  com- 
parative frequency  in  females  who  have  borne  many  children.  In 
almost  all  cases  of  iirnbilical  hernia  in  adults,  omentum  forms  some 
part  of  the  hernia,  and  to  this  has  been  attributed  the  fact,  that  in  the 
greater  number  of  instances  in  which  strangulation  occurs,  the 
symptoms  are  less  urgent  than  in  most  other  species  of  hernia.  An 
umbilical  hernia  may  be  reducible,  .irreducible,  or  strangulated  ;  and 
in  each  of  these  conditions  the  treatment  should  be  conducted 
according  to  the  principles  laid  down  in  the  general  doctrines 
of  hernia.  The  coverings  are  very  thin,  consisting  merely  of  the 
cicatrix  of  the  navel,  the  hernial  sac  formed  of  peritoneum,  and  the 
very  thin  layer  of  cellular  tissue  by  which  they  are  connected  to- 
gether. In  performing  the  operation,  it  should  be  remembered  that 
these  coverings  are  often  exceedingly  thin,  and  that  it  is  desirable 
when  possible  to  avoid  opening  the  sac.  When  the  peritoneum 
becomes  exceedingly  thin  and  adherent  to  the  skin,  the  covering  is 
often  found  to  present  the  appearance  of  being  formed  of  only  one 
layer.  The  integument  may  be  divided  by  a  longitudinal  or  any  con- 
venient form  of  incision,  and  the  stricture  may  be  divided  by  cutting 
upwards  and  to  the  left  side. 

IV.  VENTRAL  HERNIA. 

By  a  ventral  hernia  is  understood  one  through  any  part  of  the 
front  of  the  abdomen,  except  the  inguinal  canal,  the  femoral  canal,  or 
the  iimbilicus.  Cases  belonging  to  this  class'  should  be  treated 
according  to  the  general  principles  already  laid  down. 

Such  are  the  various  classes  into  which  hernise  in  accessible  situa- 
tions are  divided.  Occasionally,  however,  they  are  found  in  inacces- 
sible situations, — for  example,  in  the  diaphragm,  the  obturator  fora- 
men, or  the  greater  ischiatic  notch;  constituting  diaphragmatic, 
obturator,  or  ischiatic  hernia.  Sometimes  cases  occur  of  a  mixed 
class ;  for  example,  a  perineal  hernia,  which  consists  of  a  descent 
between  the  bladder  and  the  rectum,  the  swelling  presenting  itself  in 
the  perineum  ;  or  a  vaginal  hernia,  in  which  the  tumour  projects  into 
the  vagina  Examples  of  hernia  in  inaccessible  situations  are,  happily, 
of  rare  occurrence  :  and  their  existence  only  becomes  a  matter  of 
certainty  after  death. 

A  diverticulum  is  sometimes  the  cause  of  fatal  strangulation,  of 
which  a  striking  example  is  furnished  by  the  following  remarkable 
case  published  by  me  in  the  "Edinburgh  Journal  of  Medical 
Science  :"— David  White,  seventeen  years  of  age,  a  fine-looking  young 


HERNIA. 


595 


man,  had  always  enjoyed  excellent  health  until  the  22nd  of  April ; 
on  which  day,  while  walking  in  the  street,  he  was  suddenly  seized 
with  sickness,  vomiting,  and  violent  pain  in  the  abdomen ;  the  pain 
being  constant,  but  attended  with  frequent  paroxysms  of  aggravation. 
At  the  commencement  of  the  attack  the  belly  was  not  tumid,  nor  was 
there  any  tenderness  on  pressure — on  the  contrary,  the  patient  had 
an  inclination  to  compress  the  belly  with  his  hands,  especially  during 
the  paroxysms  of  pain,  and  to  turn  himself  round  in  bed.    In  the 
course  of  five  or  six  hours,  however,  the  abdomen  became  tender  to 
the  touch,  and  ultimately  so  much  so  that  the  slightest  touch  occa- 
sioned pain  and  vomiting  ;  the  belly  gradually  became  tumid  ;  and  the 
patient  was  obliged  to  preserve  his  body  as  motionless  as  possible  in 
order  to  prevent  the  aggravation  of  pain.    Such  is  the  history  of  the 
symptoms,  as  given  by  my  friend,  Dr.  George  Morrison,  who  attended 
him  from  the  commencement  of  the  attack.    My  colleague  Professor 
M'Robin  and  I  saw  the  patient  for  the  first  time  twenty -four  hours 
previous  to  his  death.     His  symptoms,  when  we  saw  him,  were — 
distension  of  the  abdomen  ;  constant  violent  pain,  with  paroxysms  of 
aggravation  like  the  tormina  of  ileus  ;  tenderness  on  pressure ;  sick- 
ness, urgent  vomiting  of  a  greenish  liquid  ;  no  stool  after  the  com- 
mencement of  the  attack ;  pulse  one  hundred  and  thirty,  small  and 
feeble ;  features  collapsed,  and  the  countenance  expressive  of  great 
exhaustion.    These  symptoms  continued  for  twenty-four  hours,  with- 
out undergoing  any  material  change,  death  taking  place  within  sixty 
hours  from  the  commencement  of  the  attack.    The  suddenness  with 
which  the  symptoms  appeared,  their  history,  and  the  absence  of 
swelling  in  any  of  the  usual  sites  of  hernia,  produced  a  strong  im- 
pression on  the  mind  of  Dr.  Morrison,  Professor  M'Pobin,  and  myself, 
that  the  symptoms  were  caused  either  by  intussusception,  or  by 
internal  hernia,  or  by  some  internal  cause  of  strangulation  ;  in  short 
that  it  was  a  case  of  enteritis,  occasioned  by  some  internal  mechanical 
cause. 

I  made  a  post-mortem  examination  twenty-four  hours  after  death, 
in  presence  of  the  medical  gentlemen  above  mentioned.  On  opening 
the  abdomen,  a  small  quantity  of  sero-sanguineous  fluid  was  found 
in  the  cavity  of  the  peritoneum  ;  the  stomach  and  a  great  part  of 
the  small  intestine  were  greatly  distended  with  flatus ;  the  distended 
portion  of  the  intestine  was  much  inflamed,  and  there  were  slight 
adhesions  of  lymph  in  some  parts.  The  lower  third  of  the  ilium 
and  the  whole  of  the  great  intestine  were  collapsed,  and  of  a  perfectly 
healthy  appearance.  On  displacing  some  of  the  convolutions  of  the 
small  intestine,  a  portion  of  the  ilium,  twelve  inches  in  length,  was 
found  greatly  distended,  strangulated,  and  in  a  state  approaching  to 
gangrene  j  the  part  of  the  intestine  to  the  gastric  extremity  of  the 
strangulated  portion  being  violently  distended  and  inflamed,  and  that 
to  the  rectal  extremity  being  comparatively  collapsed,  and  of  a  per- 
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fectly  healthy  appearance;  the  strangulation  being  effected  by  a 
diverticulum  of  the  ilium,  having  very  peculiar  relations  and  con- 
nexions. Fig.  205  of  the  accompanying  drawing,  gives  a  front 
view  of  the  strangulated  intestine  and  stricture.  Fig.  206  gives  a 
posterior  view.  Fig.  207  presents  an  appearance  of  the  natural  rela- 
tions of  the  diverticulum,  obtained  after  emptying  the  intestine,  and 
withdrawing  it  from  underneath  the  diverticulum  by  which  it  was 
strangulated.  The  diverticulum  was  an  inch  and  a  half  in  length, 
and  terminated  in  a  slightly-dilated  cul-de  sac,  from  the  extremity  of 
which  a  membranous  band  was  sent  off,  one  extremity  of  which  was 
evidently  continuous  with  the  serous  coat  of  the  diverticulum,  and 


Fisr.  205. 


Fig.  206. 


Anterior  view  of  the  strangulated  intes- 
tine and  stricture  : — a,  gastric  extremity ; 
b,  rectal  extremity. 


Posterior  view  of  the  strangulated  intes- 
tine and  stricture  : — a,  gastric  extremity  ; 
b,  rectal  extremity. 


the  other  as  evidently  not  merely  attached  to,  but  becoming  con- 
tinuous with,  the  anterior  lamella  of  the  mesentery.  Through  the 
aperture  formed  by  the  diverticulum,  mesentery,  and  the  portion  of  the 
intestine  from  which  the  diverticulum  is  continued,  twelve  inches  of 
intestine  had  passed  at  the  commencement  of  the  attack,  and  became 
strangulated.  The  above  cannot  but  be  regarded  as  a  very  curious 
and  extremely  unusual  case — not  that  it  is  rendered  so  by  the  mere 
existence  of  a  diverticulum,  which  is  itself  a  rare  formation,  but  the 
presence  of  a  diverticulum  being  the  occasion  of  strangulation. 
There  is  on  record  one  case  bearing  a  striking  resemblance  to  the 
above.   I  allude  to  a  preparation  in  the  museum  of  St.  Bartholomew's 
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Hospital,  of  which  I  subjoin  the  description  as  extracted  from  the 
published  catalogue  of  that  valuable  collection  -.-"Portion  of  small 
intestine,  from  which  a  diverticulum  is  continued.— The  extremity  of 
the  diverticulum  is  adherent  to  the  contiguous  part  of  the  mesentery, 
so  as  to  form  a  circular  aperture  or  ring.  Through  this  aperture  a 
portion  of  intestine,  twelve  inches  long,  passed,  and  became  strangu- 
lated. The  patient,  a  lad  subject  to  constipation,  died  four  days  after 
signs  of  strangulation  of  the  intestine." 

Fig.  207. 


An  appearance  of  the  natural  relations  of  the  diverticulum  to  the  intestine  : — a,  gastric  extre- 
mity ;  b,  rectal  extremity. 

It  will,  however,  be  seen  that,  in  one  point  at  least,  the  cases  differ ; 
in  that  of  St.  Bartholomew's  Museum,  the  fundus  of  the  diverticulum 
is  adherent  to  the  contiguous  portion  of  the  mesentery — whereas, 
in  the  case  I  have  described  above,  the  fundus  of  the  diverticulum  is 
connected  with  the  mesentery  by  the  serous  coat  becoming  contracted 
into  a  membranous  band,  and  expanding  into  the  anterior  lamella  of 
the  mesentery.  In  the  catalogue  of  the  museum  of  the  Royal 
College  of  Surgeons  in  Ireland,  there  is  a  description  of  a  preparation 
in  which  a  diverticulum,  four  or  five  inches  long,  caused  strangulation 
of  several  feet  of  intestine ;  but  the  relations  of  the  diverticulum,  as 
well  as  the  mode  in  which  it  effected  strangulation,  were  very  different 
from  the  case  described  above. 
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CHAPTER  XVIII. 
INJURIES  OF  THE  ABDOMEN,  AND  OPERATIONS. 

WOUNDS  OP  THE  ABDOMEN. 

Although  the  doctrines  respecting  the  treatment  of  wounds  ge- 
nerally are  applicable  to  wounds  of  the  abdomen,  yet  as  these  are  par- 
ticularly dangerous,  and  require  certain  peculiarities  of  treatment,  it 
is  necessary  to  give  an  account  of  the  sources  of  danger,  and  of  the 
treatment  required  in  wounds  in  that  part  of  the  body.  There  have 
been  instances  in  which  both  the  fixed  and  the  floating  viscera  have 
been  wounded,  and  in  which  balls  and  sharp  instruments  have 
passed  through  the  body,  and  yet  the  patient  has  recovered  ;  but 
still  when  wounds  of  the  abdomen  are  accompanied  by  injury  of  the 
contained  viscera,  they  are  extremely  dangerous,  and  in  the  majority 
of  instances  fatal.  The  chief  sources  of  danger  are  hemorrhage,  fatal 
depression  of  the  nervous  system,  extravasation  of  visceral  contents, 
and  peritonitis. 

1.  Hemorrhage  may  prove  fatal,  either  very  speedily  from  the  loss 
of  blood,  as  when  any  large  vessel  in  the  abdomen  is  wounded,  or 
when  there  is  an  extensive  deep  wound  of  such  organs  as  the  liver 
or  spleen — such  cases  presenting  the  usual  symptoms  attendant  on 
profuse  internal  hemorrhage ;  or,  when  the  loss  of  blood  is  not  of 
sufficient  extent  to  produce  death,  by  its  occasioning  inflammation  of 
the  peritoneum,  which  quickly  leads  to  the  most  unfavourable  results. 
— 2.  Depression  of  the  nervous  system,  although  generally  attendant 
in  a  greater  or  less  degree  on  wounds  of  the  abdomen  as  well  as  on 
blows  on  that  part,  more  rarely  occurs  to  a  fatal  extent  in  the  former 
than  in  the  latter  case ;  yet  sometimes  it  terminates  in  death,  the 
sudden  shock  given  to  the  nervous  system  causing  the  failure  of  the 
heart's  action, — a  result  which  has  been  supposed  by  some  to  occur 
more  frequently  after  injuries  of  the  stomach  and  duodenum  than  of 
the  other  viscera. — 3.  Extravasation  of  visceral  contents  does  not 
occur  so  often  as  might  be  expected  ;  indeed,  it  is  astonishing  how 
seldom  such  effusion  takes  place  in  cases  of  a  small  wound  of  the 
intestine ;  extravasation  being  in  such  cases  prevented,  in  the  first 
instance,  by  the  constant  equable  pressure  which  the  abdominal 
viscera  exert  on  each  other,  the  various  surfaces  being  constantly  in 
close  contact,  and  by  the  tendency  to  protrusion  of  the  mucous  mem- 
brane, which  plugs  up  the  orifice,  and  afterwards  by  exudation  of 
coagulable  lymph  on  the  exterior  of  the  wound,  by  which  and  by 
adhesion  to  surrounding  textures  the  breach  becomes  permanently 
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repaired.    By  this  process  both  hemorrhage  and  extravasation  of 
intestinal  contents  are  often  prevented ;  but  if  the  viscus  be  full,  or 
the  wound  very  considerable,  effusion  of  visceral  contents  into  the 
peritoneum  is  apt  to  take  place ;  and  if  so,  the  result  is  certain  to  be 
fatal— for  escape  of  bile,  or  of  urine,  from  the  great  acrimony  of  these 
secretions,  or  of  the  contents  of  the  alimentary  canal,  will  produce 
the  greatest  possible  suffering,  which  very  speedily  terminates  in 
death.    The  most  prominent  symptoms  in  such  cases  are — sudden, 
unremitting,  and  excruciating  pain,  great  prostration  of  strength, 
ghastly  anxiety  of  countenance,  extremely  feeble  pulse,  and  on  the 
part  of  the  patient,  a  decided  conviction  of  approaching  death. — 
4.  Peritonitis  is  another  source  of  danger,  and  one  so  common  that  it 
may  be  said  to  be  the  cause  of  death  in  almost  all  fatal  cases  of  pene- 
trating wounds  of  the  abdomen,  excepting  those  in  which  death  takes 
place  from  the  great  and  sudden  loss  of  blood,  or  from  the  shock 
given  to  the  nervous  system,  or  from  extravasation  of  visceral  con- 
tents, in  which  death  occurs  so  soon  after  the  extravasation,  and  so 
little  trace  of  inflammation  is  discernible,  that  it  appears  most  pro- 
bable that  the  fatal  result  was  occasioned  by  the  sinking  of  the 
nervous  system. 

JFor  the  clearer  explanation  of  the  principles  to  be  followed  in  the 
management  of  wounds  of  the  abdomen,  it  is  convenient  to  arrange 
them  into  four  classes. — 1st,  Wounds  which  simply  peneti'ate  the 
cavity  without  injuring  any  of  its  contents  \ — 2ndly,  Wounds  which 
not  only  penetrate  the  cavity,  but  injure  some  of  the  contained  viscera, 
without  protrusion  of  the  wounded  part ; — 3rdly,  Wounds  attended 
with  protrusion  without  any  wound  of  the  protruded  part ;  and,  4thly, 
Wounds  accompanied  not  only  with  protrusion,  but  also  with  injury 
of  the  protruded  part. 

1st.  Wounds  which  simply  penetrate  into  the  abdominal  cavity 
are  the  least  dangerous ;  yet  if  the  wound  be  extensive,  there  is  risk 
of  its  giving  rise  to  peritoneal  inflammation.  The  great  object  of  treat- 
ment, therefore,  is  to  guard  against  this  occurrence,  for  which  pur- 
pose absolute  rest  and  the  sparing  use  of  the  mildest  ingesta 
should  be  strictly  enjoined,  together  with  the  best  local  treatment 
for  procuring  adhesion, — comprehending  attention  to  position,  the 
use  of  adhesive  plaster  for  keeping  the  edges  of  the  wound  in  appo- 
sition, and,  if  necessary,  the  interrupted  silver  suture.  When  sutures 
are  used,  special  care  is  to  be  taken  not  to  include  the  peritoneum  in 
the  suture.  All  judicious  and  available  means  should  be  employed  to 
prevent  inflammation,  and  if  it  should  occux-,  appropriate  remedies 
should  be  used  to  subdue  it. 

2ndly.  Wounds  which  not  only  penetrate  the  cavity,  but  also 
injure  some  of  the  contained  organs  without  protrusion  of  the 
wounded  part  are  extremely  dangerous.  In  many  instances  it  is 
impossible  to  form  an  idea  of  the  extent  of  injury  received.  The 
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healing  of  the  wound  in  the  parietes  should  be  promoted  by- 
suitable  means,  and  as  searching  for  wounded  viscera  would  be 
contrary  to  all  sound  principles  of  surgery,  the  symptoms  arising 
from  the  internal  injuries  can  only  be  met  by  medical  treatment. 
Important  indications  are,  to  guard  against  all  exciting  causes  of  extra- 
vasation either  of  blood  or  of  visceral  contents,  and  against  all  causes  of 
inflammation ;  and  if  inflammation  should  occur,  to  endeavour  to  subdue 
it.  It  is,  therefore,  necessary  to  abstain  from  all  imprudent  exhibitions 
of  stimuli  for  the  removal  of  the  collapse  consequent  on  injury;  to 
preserve  the  body  at  perfect  rest  in  the  horizontal  position  ;  to  give  a 
little  barley-water  and  ice  only  for  nourishment  for  a  few  days  ;  to 
keep  the  patient  fully  under  the  influence  of  opium  ;  and  to  abstain 
from  the  employment  of  purgatives,  as  being  calculated  to  do  the 
greatest  harm,  not  only  on  account  of  the  irritation  they  produce 
increasing  the  danger  of  the  occurrence  of  inflammation,  and  its 
intensity  when  it  does  occur ;  but  also,  because  by  the  additional 
peristaltic  motion  they  increase  the  risk  of  extravasation  of  intes- 
tinal contents,  and  interfere  with  the  process  by  which  nature  repairs 
the  injury.  These,  with  all  the  details  of  antiphlogistic  regimen,  con- 
stitute important  parts  of  the  preventive  treatment,  and  when  in- 
flammation occurs,  the  remedies  proper  for  that  state  must  be 
promptly  applied.  If  there  be  reason  to  suspect  injury  of  the  bladder, 
the  catheter  should  be  kept  introduced  to  diminish  the  chances  of 
extravasation  of  urine. 

3rdly.  Wounds  attended  with  protrusion  without  injury  of  the 
protruded  parts.    The  protruded  parts  are  usually  portions  of  intes- 
tine or  omentum,  or  both ;  and  if  uninjured,  the  sooner  they  are 
reduced  the  better ;  but  all  proceedings  for  that  purpose  should  be 
conducted  with  the  utmost  gentleness,  so  as  not  to  induce  the  danger 
of  inflammatory  accession,  care  also  being  taken,  as  in  hernia,  to 
return  that  part  first  which  was  last  protruded, — the  mesentery 
before  the  intestine,  and  the  intestine  before  the  omentum.  By 
these  proceedings,  the  parts  are  more  likely  to  resume  their  natural 
position  in  the  belly,  and  there  is  less  danger  of  exciting  irritation 
and  inflammation,  than  by  attempting  to  return  the  whole  en  masse. 
For  facilitating  reduction,  the  patient  should  be  placed  in  the  most 
favourable  position  for  the  relaxation  of  the  abdominal  muscles  j  the 
pelvis  should  be  slightly  raised,  and  the  chest  bent  a  little  forwards. 
The  protrusion  is  always  large  when  compared  to  the  opening  by 
which  it  escaped.   The  margin  of  the  wound  acts  as  a  ligature,  giving 
rise,  owing  to  constriction,  to  a  dull,  livid,  congested,  and,  if  time  be 
allowed,  an  inflamed  and  gangrenous  condition  of  the  protruded  parts. 
Considerable  difficulty  is  sometimes  experienced  in  accomplishing 
reduction,  in  consequence  of  the  protruded  parts  being  thus  con- 
gested, and  the  intestine  becoming  distended  with  flatus.  Various 
proceedings  have  been  recommended  and  adopted  for  overcoming  this 


WOUNDS  OF  THE  ABDOMEN.  001 

difficulty.    Pare,  Dionis,  and  many  otters  advised  the  puncture  of 
the  intestine  with  a  round  needle  to  allow  the  flatus  to  escape ;  some 
recommend  squeezing  back  the  air  into  the  portion  of  intestine  within 
the  abdomen  j  but  the  safer,  and  indeed,  in  my  opinion,  the  only  jus- 
tifiable course,  when  necessary,  is,  instead  of  puncturing  the  intestine, 
or  injuring  it  by  undue  and  dangerous  pressure  or  handling,  to 
enlarge  the  opening  very  slightly.  When  such  a  step  is  absolutely  neces- 
sary, the  incision  shoidd  be  made  at  the  upper  rather  than  at  the  lower 
part  of  the  wound,  except  when  the  incision  in  that  direction  might 
endanger  the  internal  epigastric  artery,  or  correspond  with  the 
umbilicus  ;  and  in  all  instances  it  should  be  as  limited  as  possible. 
Of  course,  if  by  gentle  and  safe  pressure  the  intestine  can  be  reduced, 
or  its  contents  be  so  returned  as  to  admit  of  reduction,  no  judicious 
surgeon  would  venture  on  the  use  of  the  knife.    The  best  instrument 
for  enlarging  the  opening  is  the  probe-pointed  bistoury.    It  is  an 
important  precaution  to  make  sure  that  the  reduction  is  complete, 
lest  if  part  of  the  protrusion  be  not  sent  into  the  cavity,  but  remain 
embraced  by  some  of  the  textures  forming  the  aperture,  strangulation 
should  ensue.    It  has  happened  in  some  cases  where  reduction  was 
erroneously  supposed  to  be  complete,  that  the  inner  part  of  the 
wound  had  so  embraced  a  portion  of  the  protrusion,  as  to  cause  fatal 
strangulation.    Immediate  reduction,  the  greatest  gentleness  of  pro- 
ceeding, the  avoiding  all  unnecessary  and  severe  handling  of,  or 
pressure  on,  the  intestine,  the  enlarging  the  aperture  when  absolutely 
necessary,  the  making  sure  that  the  reduction  is  complete,  the  re- 
taining the  parts  in  the  abdomen  by  suitable  treatment  until  the 
wound  is  completely  healed,  the  decided  influence  of  opium,  giving 
only  a  few  teaspoonfuls  of  barley-water  or  beef-tea  for  nourish- 
ment, a  little  ice  to  allay  vomiting  or  thirst,  and  guarding  by  all 
judicious  precautions  against  the  occurrence  of  inflammation,  are  the 
most  important  points  to  be  attended  to  in  the  management  of  the 
species  of  injury  now  under  consideration. 

4thly.  Wounds  accompanied  with  protrusion,  and  also  with  injury 
of  the  protruded  parts.  Since  the  special  rules  applicable  to  the 
management  of  wounds  belonging  to  this  class  are  precisely  the  same 
as  those  for  the  treatment  of  the  cases  of  hernia  in  which  the  pro- 
truded parts  are  found,  on  cutting  down  upon  them,  to  be  in  an  unfit 
state  to  be  returned  into  the  abdomen,  it  is  scarcely  necessary  to  do 
more  than  refer  to  the  section  on  that  subject,  and  to  that  on  the 
anatomy  and  treatment  of  abnormal  anus.  The  following  observa- 
tions by  Mr.  Travers  will  be  perused  with  interest  : — "  If  a  gut  be 
punctured,  the  elasticity  of  the  peritoneum,  and  the  contraction  of 
the  muscular  fibres,  open  the  wound,  and  the  villous  or  mucous  coat 
forms  a  sort  of  hernial  protrusion,  and  obliterates  the  aperture.  If 
an  incised  wound  be  made,  the  edges  are  drawn  asunder  and  everted, 
so  that  the  mucous  coat  is  elevated  in  the  form  of  a  fleshy  lip.  If 
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the  section  be  transverse,  the  lip  is  broad  and  bulbous,  and  acquires 
tumefaction  and  redness  from  the  contraction  of  the  circular  fibres 
behind  it,  which  produces,  relatively  to  the  everted  portion,  the 
appearance  of  a  cervix.    If  the  incision  be  according  to  the  length  of 
the  cylinder,  the  lip  is  narrow,  and  the  contraction  of  the  adjacent 
longitudinal  fibres,  resisting  that  of  the  circular  fibres,  gives  the 
orifice  an  oval  form.    This  e  version  and  contraction  are  produced  by 
that  series  of  motions  which  constitutes  the  peristaltic  action  of  the 
intestines."    If  the  wound  be  very  small,  consisting  of  a  mere  punc- 
ture, and  more  especially  if  it  be  at  a  part  of  the  canal  usually  not 
much  distended,  the  most  advisable  course  probably  is  to  return  the 
part,  and  trust  to  nature's  process  for  closure ;  in  short,  the  treat- 
ment is  replacement  without  mechanical  union.    If  the  wound  be 
incised,  and  small,  and  the  intestine  otherwise  quite  free  from  injury, 
the  edges  should  be  brought  together  by  stitches  of  silk  or  fine  thread 
introduced  by  means  of  a  small  round  sewing  needle,  the  edges  being 
slightly  turned  inwards  so  as  to  have  peritoneal  surfaces  in  apposition. 
The  ends  of  the  silk  should  be  cut  off  quite  close  to  the  knot,  and  the 
intestine  replaced ; — experiments  on  animals  and  experience  in  the 
human  body  proving  that  the  small  noose  becomes  bridged  over  with 
lymph,  and  finds  its  way  into  the  intestinal  canal  by  ulcerative  ab- 
sorption, and  is  voided  with  the  faeces.    Travers,  Guthrie,  and  many 
others  of  great  experience  consider  this  the  best  mode  of  treatment  in 
the  class  of  cases  now  under  consideration.    Permanent  closure  of  the 
wound,  in  cases  which  proceed  favourably,  is  effected  by  the  assistance 
of  surrounding  textures,  to  which  the  peritoneal  coat  of  the  bowel 
becomes  adherent,  by  the  exudation  of  lymph  from  the  portion  of 
peritoneum  contiguous  to  that  actually  injured,  and  also  from  the 
peritoneal  covering  of  surrounding  coils  and  walls  to  which  the  peri- 
toneal coat  of  the  wounded  bowel  becomes  adherent.    "  In  order 
that  this  process  may  take  place,  it  is  necessarily  of  the  first  im- 
portance, that  the  movements  of  the  bowels  be  paralyzed ;  and  it  is  a 
beautiful  provision  of  nature  that  the  very  provision  that  closes  the 
wound  arrests  that  peristaltic  action,  the  continuance  of  which  would 
interfere  with  its  agglutination  to,  and  closure  by,  the  neighbouring 
parts.    Until  the  necessary  degree  of  inflammation  to  effect  this  is 
set  up,  the  intestinal  movements  must  therefore  be  arrested  by  opium." 
The  external  wound  should  not  be  very  firmly  closed  at  first,  lest 
extravasation  should  take  place,  and  the  dressings  should  be  as  light 
as  possible.    In  this  variety  the  treatment  consists  both  of  mechanical 
treatment  and  replacement.    If  the  wound  be  not  very  small,  the 
most  judicious  procedure  is  to  retain  the  cut  portion  at  the  surface  of 
the  wound  by  one  or  more  stitches  connecting  the  edges  of  the  wound 
in  the  intestine  with  those  of  the  external  wound,  and  to  endeavour 
to  convert  the  case  into  one  of  abnormal  or  artificial  anus  : — replace- 
ment would  be  extremely  injurious,  by  incurring  the  danger  of  extra- 
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vasation  of  intestinal  contents.  It  will  be  seen  that,  in  the  first ^  of 
the  three  classes  into  which  we  have  arranged  wounds  accompanied 
with  protrusion  and  injury  of  the  protruded  parts,  the  treatment  at 
first  consists  of  replacement  without  mechanical  union  j  in  the  second, 
of  mechanical  union  and  replacement ;  and  in  the  third,  there  is 
neither  mechanical  union  of  the  edges  of  the  wound  nor  replacement, 
but  the  lips  of  the  wound  of  the  intestine  are  retained  at  the  margin 
of  the  external  wound,  and  the  case  is  converted  into  one  of  abnormal 
anus,  to  avoid  the  danger  of  fatal  extravasation  into  the  peritoneum. 
In  addition  to  the  treatment  for  artificial  anus  formerly  described,  it 
is  of  the  utmost  importance  until  adhesions  have  taken  place,  to  guard 
against  all  causes  of  extravasation,  to  give  ice  to  check  vomiting,  to 
give  only  a  few  teaspoonfuls  of  gruel  or  cold  beef-tea,  and  full  doses 
of  opium  to  subdue  pain,  stop  peristaltic  motion,  to  diminish  the 
effects  of  shock,  and  to  allay  the  anxiety  of  the  patient. 

PARACENTESIS  ABDOMINIS. 

The  usual  conditions  which  warrant  the  performance  of  this  opera- 
tion are,  either  ascites,  or  ovarian  dropsy,  when  either  disease  arrives 
at  so  advanced  a  stage,  that  the  pressure  on  the  diaphragm  creates  a 
difficulty  of  breathing, — the  object  of  the  operation  being  to  relieve 
the  breathing.  The  most  convenient  attitude  for  the  patient  to  be 
placed  in  is  the  sitting  posture,  on  a  chair,  or  on  the  side  of  a  bed  ; 
and  the  preferable  site  for  the  operation  is  the  linea  alba,  a  little 
below  the  umbilicus.  At  one  time  the  operation  was  performed  in 
the  linea  semilunaris,  but  as  ther-e  is  danger  there  of  wounding  the 
internal  epigastric  artery,  the  former  situation  is  to  be  preferred.  In 
cases,  however,  of  ovarian  dropsy,  the  pointing  of  an  ovarian  cyst  may 
render  it  necessary  to  select  as  the  site  of  the  operation  the  part 
where  the  bulging  of  the  sac  is  perceptible.    The  patient  having  been 
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placed  in  the  proper  position,  and  a  broad  bandage  or  sheet  having 
been  applied  round  the  abdomen,  and  the  ends  committed  to  assistants 
for  the  purpose  of  drawing  them  to  keep  up  pressure  while  the  fluid 
is  being  drawn  off,  the  surgeon  introduces  the  trocar  and  canula 
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through  the  abdominal  parietes  in  the  linea  alba,  about  midway 
between  the  umbilicus  and  the  pubes,  then  withdraws  the  trocar,  and 
when  the  fluid  has  escaped  through  the  canula,  withdraws  it  also.  A 
piece  of  adhesive  plaster  is  then  placed  over  the  wound,  a  compress 
above  it,  and  the  whole  belly  is  tightly  bound  up  by  the  bandage. 

The  bladder  should  be  emptied  before  the  operation,  that  there  may 
be  no  danger  of  wounding  it ;  and,  while  the  fluid  is  being  drawn  off, 
constant  pressure  should  be  kept  up  by  means  of  the  bandage,  lest 
dangerous  or  fatal  syncope  should  result  from  the  sudden  accumula- 
tion of  blood  in  the  abdominal  veins  on  the  removal  of  the  support 
previously  afforded  by  the  fluid ;  or  lest,  from  sudden  distension 
through  the  same  want  of  support,  either  one  of  these  veins,  or  some 
other  vessel,  should  give  way. 

THE  FORMATION  OF  AN  ARTIFICIAL  ANUS. 

An  insuperable  mechanical  obstruction  of  the  bowels,  situated  in 
the  rectum  or  colon,  and  placing  life  in  imminent  danger,  is  supposed 
to  indicate  the  establishment  of  an  artificial  anus.  The  principal  con- 
ditions which  constitute  such  obstacles,  and  are  thought  to  justify 
this  operation,  are,  deficiency  of  rectum  in  new-born  infants,  when 
the  malformation  is  such  as  to  render  it  impossible  to  reach  the  bowel 
from  the  perineum,  occlusion  in  consequence  of  malignant  or  other 
growths  within  or  without  the  bowel,  simple  stricture,  intestinal 
concretion,  and  insuperable  obstruction  from  impacted  faeces.  Nothing 
would  induce  me  to  operate  in  cases  of  malformation  in  new-born 
infants,  or  of  malignant  diseases,  because,  if  not  unwarrantable,  it  is 
clearly  unadvisable.    On  this  subject  I  quite  concur  with  Gross,  who 

writes  :  "  I  cannot,  I  must  confess,  appreciate   the  benevolence 

which  prompts  a  surgeon  to  form  an  artificial  outlet  for  the  discharge 
of  the  fseces,  in  the  case  of  imperforate  anus  in  a  child  in  whom  the 
rectum  is  either  completely  absent,  or  terminates  blindly  several 
inches  above  its  normal  situation ;  or,  in  a  case  of  scirrhus  of  the 
bowel  in  an  adult,  in  whom,  from  the  very  nature  of  the 
disease,  life  cannot  possibly  be  prolonged  beyond  a  few  brief 
weeks,  or  months  at  farthest."  On  the  other  hand,  when  any 
of  the  other  conditions  constitute  the  obstruction,  the  expediency  of 
an  operation  should  be  urged  upon  the  patient.  In  justice,  however, 
to  the  opinions  of  some  I  greatly  respect,  it  is  proper,  in  a  work  in- 
tended to  give  an  account  of  the  present  state  of  surgical  opinion,  to 
mention  that  many  consider  that  for  all  the  above-mentioned  con- 
ditions, an  operation  for  the  establishment  of  an  artificial  anus  should 
be  ranked  among  the  justifiable  proceedings  of  surgery.  Two  dis- 
tinct operations  have  been  produced  for  establishing  an  artificial  anus 
-the  one  the  operation  of  Littr6,  and  the  other  that  of  Amussat. 
Littrd,  in  1710,  in  a  case  of  imperforate  anus,  proposed  to  open  the 
sigmoid  flexure  of  the  colon  in  the  left  groin,  and  then  to  secure  the 
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orifice  to  the  wound  in  the  walls  of  the  abdomen.    The  first  opera- 
tion, however,  on  this  principle  was  performed  by  Pillore  of  Rouen, 
in  177G,  in  a  man  for  the  relief  of  complete  obstruction,  caused  by 
a  carcinomatous  tumour  of  the  rectum.    The  operation  was  on  the 
right  side,  the  part  opened  was  the  coscum,  and  the  man  died  in 
twenty-eight  days,  in  consequence  of  violent  inflammation  of  the 
jejunum,  caused  by  the  accumulation  of  a  large  quantity  of  metallic 
mercury  taken  previously  to  the  operation.    Douret  of  Brest,  in 
1793,  performed  the  operation  of  Littre  by  opening  the  sigmoid 
flexure  of  the  colon  in  a  child  two  days  old,  the  subject  of  imperfo- 
rate anus.    The  patient  not  only  recovered,  "  but  when  last  heard 
from  had  attained  the  age  of  forty-two  years."    This  is  the  first  suc- 
cessful case  on  record  of  Littre's  operation.    Fine  of  Geneva,  in 
1797,  opened  the  transverse  arch  of  the  colon,  from  the  umbilical 
region,  in  a  woman,  for  the  relief  of  obstruction  caused  by  scirrhus 
of  the  rectum.    She  died  from  the  effects  of  the  cancer  in  three 
months  and  a  half  after  operation.    In  the  operation  of  Littre,  the 
parietal  and  visceral  portions  of  peritoneum  are  divided  ;  and  hence 
the  violent  and  fatal  attacks  of  peritonitis  which  have  sometimes 
resulted  from  this  procedure.    To  avoid  wounding  the  peritoneum 
at  all,  Callisen  of  Copenhagen,  in  1796,  proposed  making  a  vertical 
incision,  and  opening  the  colon  in  the  left  lumbar  region,  where  it  is 
uncovered  by  peritoneum.    He  attempted  to  perform  his  operation  on 
the  dead  body  of  a  child,  but  failed  to  open  the  bowel  without 
wounding  the  peritoneum,  and  the  operation  was  in  consequence  con- 
demned and  abandoned  on  account  of  its  difficulty.    The  celebrated 
Broussais  was  affected  with  scirrhus  of  the  rectum,  of  which  he  ulti- 
mately died.    Amussat  informs  us  that  while  attending  this  dis- 
tinguished man,  he  was  led  to  reflect  on  the  operations  for  insuperable 
obstruction  of  the  bowels,  that  he  made  many  operations  on  the 
dead  body,  with  the  view  of  determining  the  comparative  merits  of 
the  different  proceedings  for  establishing  an  artificial  anus,  that  he 
became  convinced  that  Callisen's  operation,  modified  and  improved, 
would  be  safe  and  satisfactory,  and  that,  in  1839,  an  opportunity  oc- 
curred of  determining  the  merits  of  his  operation  by  its  performance 
on  the  living  body. 

Amussat's  operation  consists  in  making  a  transverse  incision,  about 
4  to  6  inches  in  length,  in  the  left  lumbar  region,  from  the  outer 
border  of  the  erector  spina  forwards,  about  two  fingers'  breadth  above 
and  parallel  to  the  middle  third  of  the  crista  ilii,  dividing  the  skin, 
cellular  tissue,  and  fat ;  in  cutting  through  the  external  oblique,  latissi- 
mus  dorsi,  internal  oblique,  and  transverse,  together  with,  in  many 
cases,  the  anterior  part  of  the  quadratus  lumborum  muscle  ;  in  con- 
tinuing the  dissection  through  the  cellulo-adipose  tissue  over  the  in- 
testine, where  the  colon  should  be  sought  a  little  nearer  the  anterior 
than  the  posterior  spinus  process  of  the  ilium,  and  in  general  will  be 
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readily  found,  and  easily  distinguished  by  its  greenish  hue,its  distens;.. 
and  fixed  condition.  Two  ligatures  should  then  be  passed  through  the 
bowel,  the  one  above,  and  the  other  below,  for  the  purpose  of  steady- 
ing the  bowel,  drawing  it  forward  to  the  surface  of  the  wound  before 
being  opened,  and  to  assist  some  additional  stitches  in  fixing  it  to 
the  edges  of  the  wound  after  being  opened.  A  small  transverse 
opening  should  then  be  made  in  the  posterior  part  of  the  bowel, 
where  it  is  uncovered  by  peritoneum.  The  edges  and  corners  of  the 
transverse  incision  in  the  bowel  should  be  carefully  secured  to  the 
edges  of  the  wound,  and  clearance  of  the  bowel  having  been  effected, 
the  patient  is  placed  in  bed,  and  tepid  water  dressings  laid  over  the 
■wound.  The  utmost  care  must  be  taken  during  the  operation  not  to 
wound  the  peritoneum,  and  also  to  prevent  the  escape  of  fiscal  matters 
into  the  loose  cellular  tissue  of  the  wound.  There  is  very  little 
hemorrhage ;  and  one  of  the  advantages  of  Amussat's  operation  over 
that  of  Callisen's  is,  that  the  danger  of  hemorrhage  is  less,  owing  to 
the  incision  being  transverse  in  the  former,  and  vertical  in  the  latter. 

Appreciation  of  Littre's  and  Amussat's  operations. — For  much  in- 
teresting information,  and,  indeed,  for  an  account  of  almost  all  that 
is  known  regarding  these  operations,  I  refer  the  reader  to  an  ad- 
mirable paper  by  Mr.  Caasar  Hawkins,  in  which  he  gives  an  account 
of  48  cases,  and  also  makes  instructive  references  to  the  writings  of 
Amussat,  Pring,  Maitland,  Teale,  Evans,  Baker,  Clement,  and  others, 
on  these  operations.    He  shows  that  the  recoveries  after  Littre's 
operation  were  in  the  proportion  of  41  per  cent.,  whereas  after 
Amussat's  they  amounted  to  61  per  cent.;  that  of  10  cases  on  the 
right  side,  in  4  Littre's  operation  was  performed  and  all  died,  and  of 
the  remaining  6,  in  which  Amussat's  operation  was  performed,  4  re- 
covered, showing  that  on  the  right  side  the  lumbar  operation  should 
be  performed  ;  and  that  of  28  cases  on  the  left  side,  in  8  operated 
upon  by  Littre's  method  5  recovered  and  3  died,  and  that  in  20  cases 
in  which  the  operation  of  Amussat  was  performed,  1 1  recovered  and 
9  died,  from  which  it  is  clear  that  the  operator  in  operating  on  the  left 
side,  is  justified  in  making  a  selection  of  the  site  for  operation.  In 
some  of  the  cases  the  operation  was  delayed  until  there  was  scarcely 
ground  to  hope  that  benefit  could  accrue  from  it,  and  some,  for 
satisfactory  reasons,  are  excluded  from  the  numbers  compared,  for  the 
purpose  of  arriving  at  a  correct  estimate  of  the  comparative  merits 
of  the  two  operations.    The  one  operation  has  been  referred  to  by  the 
three  names  of  Littr6's,  through  the  peritoneum, and  in  the  groin.  Some 
of  its  advantages  are,  that  it  is  easy  of  performance,  that  the  artificial 
anus  comes  to  possess  some  sphincter  power,  and  that  the  situation 
is  favourable  for  the  manipulation  of  a  truss  for  preventing  the  constant 
escape  of  ftecal  matter.    Three  names  given  to  the  other  operation 
are,  Amussat's,  the  extra-peritoneal,  and  lumbar  operation.    Some  of 
its  advantages  are,  "  the  peritoneum  is  uninjured,  fiecal  escape  is  not  so 
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directly  in  the  way  of  sight,  and  touch,  and  smell,  there  is  less  risk 
of  prolapsus  of  the  bowel,  and  control  of  evacuation  is  more  com- 
plete, indeed,  a  complete  sphincter  seems  to  form  in  the  loins ,  ren- 
dering the  occasional  exhibition  of  aperients  necessary.  The  objec- 
tions °are,  this  new  sphincter  is  apt  to  exceed  its  office,  rendering 
dilatation  or  fresh  incision  requisite  to  maintain  potency  of  opening  ; 
and  the  site  is  not  readily  within  reach  of  the  patient  for  managing 
the  pad,  which  requires  to  be  worn  carefully  adjusted."  After  re- 
covery from  the  operation,  a  small  ivory  plug,  fixed  to  a  truss  or 
bandage,  is  useful  for  preventing  contraction  of  the  opening  and 
escape  of  faeces  at  inconvenient  periods. 

OVAKIAH  DISEASE. 

Different  kinds  of  Tumours. — The  ovary,  like  other  organs,  is  liable 
to  fibrous,  cartilaginous,  and  other  tumours,  but  the  growths  with 
which  it  is  commonly  affected  are  of  a  cystic  character,  and  constitute 
the  disease  generally  known  as  ovarian  tumour,  or  ovarian  dropsy.  There 
are  various  forms  of  cystic  disease  which  have  their  seat  in  the  ovary, 
but  the  principal  are  unilocular,  multilocular,  colloid,  carcinomatous, 
and  stearoid  tumours.    The  unilocular  cystic  tumour  varies  much  in  ' 
size,  in  the  thickness  of  the  walls  of  the  cyst,  and  in  the  quantity  and 
character  of  the  contained  fluid.    The  fluid  is  most  commonly  of  a 
pale  straw  colour,  of  a  viscid  consistence,  and  contains  a  large  propor- 
tion of  albumen.    Although  the  simplest  form  of  the  disease  and  the 
most  amenable  to  treatment,  it  is  comparatively  a  very  rare  variety 
of  ovarian  disease.    The  multilocular  ovarian  tumour  is  the  most 
common,  and  may  be  said  to  constitute  the  majority  of  cases  of  ovarian 
dropsy.     This  form  of  tumour  often  attains  an  almost  incredible 
size,  and  consists  of  almost  innumerable  cysts  ;  an  immense  number  of 
small  cysts  being  developed  in  the  interstices  or  dissepiments,  and 
project  into  the  cavities  of  larger  ones.    While  the  tumour  is  small, 
its  diminutive  cysts  are  all  pretty  much  of  the  same  size,  but  when 
the  growth  becomes  large,  there  is  remarkable  diversity  in  the  size  of 
the  cysts  ;  and  as  a  general  rule,  the  large  cysts  are  fortunately  found 
in  the  upper  and  anterior  portion,  and  near  the  surface.    On  this 
subject  Dr.  Simpson  remarks  : — "  This  development  of  the  cysts  in  the 
superior  and  anterior  aspect  of  the  periphery  of  the  tumour  takes 
place  in  accordance  with  a  general  pathological  law,  viz.,  that  the 
extension  of  a  morbid  growth — especially  if  it  contains  fluid — goes 
on  most  actively  in  the  direction  where  it  meets  with  least  resistance 
to  its  increase  from  the  normal  anatomical  structure  of  the  body. 
The  firm  floor  of  the  pelvis  presents  an  unyielding  obstacle  to  the 
growth  of  the  tumour  in  a  downward  direction,  so  that  the  cysts  at 
the  lower  part  of  the  tumour  having  no  room  to  become  enlarged  and 
extended,  remain,  in  general,  comparatively  small  and  undeveloped ; 
while  the  cavity  of  the  abdomen,  filled  only  by  soft  and  mobile 
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viscera,  and  closed  only  in  front  by  the  distensible  abdominal  mus- 
cular wall,  affords  free  space  for  its  enlargement  upwards  and  for- 
wards. In  this  direction,  accordingly,  the  development  of  a  dropsical 
or  multilocular  ovarian  tumour  chiefly  occurs  ;  and  partly  by  the 
breaking  clown  of  the  septa  between  cysts  originally  distinct,  but 
more  by  the  secretion  into  the  cysts  of  a  quantity  of  serous  fluid 
or  gelatinous  matter,  the  cystic  mass  often  finally  ends  in  the  for- 
mation of  a  single  large  prominent  cyst,  or  of  two  or  three  pro- 
minent and  predominating  cysts,  which  then  become  more  accessible 
to  tapping."  The  colloid  tumour  is  by  no  means  rare ;  and,  besides 
having  other  peculiarities,  differs  from  the  last  type  of  this  malady, 
in  the  cells  which  contain  a  gelatinous  fluid  not  attaining  any 
great  size,  and  in  all  having  a  pretty  equal  amount  of  development. 
Carcinomatous  tumours  are  by  no  means  very  common  in  the  ovary, 
but  when  met  with,  they  are  generally  of  the  medullary  form,  and  rapid 
in  their  course.  Fibrous  cancer  occurs  very  rarely  in  the  ovary ;  and 
melanotic  is  also  extremely  rare,  and  almost  never  occurs  without  the 
same  disease  in  other  parts.  The  stearoid  tumour  is  the  rarest  of  all  ; 
it  seldom  becomes  very  large,  the  fluid  is  of  a  yellow,  creamy  appear- 
ance, coagulates  very  rapidly  when  drawn  off,  and  the  cyst  presents 
on  its  interior  qtiantities  of  hairs  proceeding  from  a  portion  of  skin  deve- 
loped in  its  interior,  and  sometimes  bands  containing  teeth,  portions  of 
bone,  and  other  formations.  The  hairs  have  the  same  structure  as  the 
hairs  in  other  parts  of  the  body,  having  distinct  bulbous  roots,  and 
are  sometimes  joined  to  the  lining  membrane,  and  in  others  they 
are  separated  from  the  cyst,  and  are  found  floating  in  its  contents. 
The  teeth  present  on  section  the  usual  structure  of  cavity,  bone,  and 
ivory,  and,  like  the  hairs,  are  sometimes  quite  unattached,  at  others 
imbedded  in  a  follicle  of  lining  membrane. 

Varieties  of  Relation. — Cystic  tumours  not  only  present  remark- 
able differences  of  size,  but  also  of  connexion  ;  being  in  some  instances 
attached  only  by  a  slight  pedicle,  in  some  by  a  thick  band  to  the 
broad  ligament,  and  in  others  adherent  by  a  broad  base.  In  some 
instances  the  tumour  is  perfectly  loose  and  moveable,  in  consequence 
of  being  attached  only  to  the  broad  ligament  ;  and  in  others  it  is 
adherent  to  surrounding  organs,  or  connected  with  the  walls  of  the 
abdomen.  Before  ovariotomy  is  ventured  upon,  it  is  of  the  utmost 
importance  to  determine  if  the  tumour  be  adherent  to  surrounding 
parts.  If  the  tumour  be  not  adherent,  during  a  full  inspiration,  as 
was  remarked  by  Sibson,  it  becomes  considerably  depressed  by  1  lie 
descent  of  the  diaphragm  ;  it  is  moveable  by  a  change  of  the  patient's 
posture,  its  position  can  be  changed  by  digital  pressure ;  and,  if  the 
patient  be  placed  on  her  back  in  bed,  and  desired  to  raise  up  her 
trunk  without  using  her  arms,  the  recti  muscles,  as  was  pointed  out 
by  Bird,  will  start  up  into  a  promineut  band,  if  the  sheath  is  not 
bound  down  by  its  peritoneal  covering  to  the  front  of  the  tumour. 
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Graapiiig  the  abdominal  wall,  and  trying  to  raise  it  from  the  tumour, 
the  existence  or  not  of  crackling  under  the  abdominal  wall  during 
respiration,  and  finding  the  uterus  floating  on  the  introduction  of  the 
sound,  will  assist  in  arriving  at  a  correct  conclusion  regarding  this 
important  point.  The  conclusive  test,  however,  is  a  small  incision 
and  exploration  with  the  finger ;  but  this  ought  never  to  be  ventured 
upon,  except  on  commencing  ovariotomy  after  the  most  careful  in- 
vestigation ending  in  the  conclusion  that  an  operation  is  justifiable. 

Symptomatology  and  Diagnosis.— ¥  or  full  information  on  these 
important  subjects,  we  must  refer  the  reader  to  obstetric  authors,  as 
the  limits  of  this  work  will  not  admit  of  their  satisfactory  discussion. 
I  may  state  that  our  reliance  for  diagnosis  must  be  almost  entirely  on 
physical  signs  ;  that  tumours  of  the  ovary  are  most  likely  to  be  con- 
founded with  ascites,  the  gravid  uterus,  retroverted  unimpregnated 
uterus,  and  enlargement  of  the  omentum,  liver,  or  spleen.    In  ascites, 
the  swelling  is  more  uniform,  the  fluid  occupies  the  most  dependent 
part,  percussion  yields  a  dull  sound  in  the  hypogastric  region,  and 
a  clear  one  in  the  umbilical  and  epigastric  ;  from  the  small  intes- 
tines, the  colon,  and  stomach  occupying  the  last-mentioned  regions, 
fluctuation  is  more  readily  detected,  the  general  health  is  more 
affected,  and  generally  there  is  anasarca  of  the  lower  extremities. 
In  ovarian  dropsy,  the  shape  and  outline  are  less  regular,  there 
may  be  no  tympanitic   sound  if  the  tumour  be  large,  the  general 
health  is  less  affected,  the  limbs  seldomer  anasarcous,  but  the  veins 
are  frequently  varicose,  which  they  rarely  are  in  ascites.    When  tap- 
ping is  performed,  the  character  of  the  fluid  removes  all  doubts 
as  to  diagnosis.    From  pregnancy  the  sure  guides  for  diagnosis  sn-e^ 
the  history,  the  absence  of  the  ordinary  signs  of  pregnancy,  but 
more  particularly  the  absence  of  the  sounds  of  the  foetal  heart  and 
of  the  placental  bruit,  and  also  of  ballottemenl,  on  making  vaginal 
examination.     From  retroverted  unimpregnated  uterus,  and  from 
tumour  of  the  uterus,  the  diagnosis  is  made  out  by  the  aid  of  the 
uterine  sound.  In  retroversion  of  the  uterus,  the  sound  passes  back- 
wards, and  on  raising  up  the  uterus,  the  tumour  in  the  pelvis  dis- 
appears.   In  ovarian  tumour,  the  sound  passes  upwards  and  forwards 
behind  the  pubes,  and  while  the  uterus  is  fixed  by  the  sound,  the 
ovarian  tumour  remains  moveable. 

Causes  of  Death. — The  principal  ways  in  which  these  tumours  con- 
duct to  death,  are  by  inanition,  or  by  inanition  and  irritative  fever, 
impeded  respiration,  hectic  fever,  a  low  grade  of  inflammation  set  up 
in  the  cyst  after  tapping,  bursting  of  a  cyst  into  the  peritoneum, 
which  is  usually  a  cause  of  death,  and  sometimes  a  method  by  which 
nature  effects  a  spontaneous  cure.  The  principal  causes  of  death, 
however,  are  the  results  of  pressure,  exhaustion,  hectic  fever,  or 
some  low  type  of  inflammation,  the  last-mentioned  condition  some- 
times occurring  in  consequence  of  tapping.  There  are  great  differences 
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as  to  the  period  at  which  death  takes  place.  A  lady,  a  patieut  of  my 
own,  has  had  an  immense  ovarian  tumour  for  thirty  years,  and  for 
twenty-six  years  it  has  been  perfectly  stationary  ;  another  patient  of 
mine  has  been  the  subject  of  this  disease  for  fifteen  years ;  and  neither 
of  these  patients  has  been  tapped.  Some  die  in  a  few  days  after  the 
first  paracentesis,  many  within  the  first  year,  more  die  within  the  five 
years  than  live  beyond  that  period,  and  few  live  beyond  eight  years 
after  the  first  tapping. 

Treatment. — There  is  no  reason  to  believe  that  medical  treatment  is 
of  any  avail  for  curing  or  retarding  the  progress  of  this  disease ; 
that  mercury  or  iodide  of  potassium  do  anything  but  harm  ;  that  any 
ovarian  cyst  with  relation  to  its  own  fluid  possesses  anything  but  a 
secreting  power  ;  or  that  by  means  of  diuretic,  drastic,  or  other 
medicines,  resorption  can  be  promoted.  Improvement  of  the  general 
health  is  all  that  can  be  accomplished  by  medical  treatment  in  this 
discouraging  disease.  There  are  many  methods  of  treatment  which 
differ  from  each  other,  but  are  all  conducted  on  one  principle,  namely, 
that  of  causing  gradual  contraction  and  cohesion  of  the  walls  of  the 
cyst ;  but,  unfortunately,  these  proceedings  hold  out  no  prospect  of  bene- 
fit except  in  a  rare  class  of  cases,  namely,  where  the  sac  is  unilocular. 
Incision  of  a  portion  of  the  walls  of  the  cyst,  establishing  a  fistulous 
opening  from  the  vagina,  or  through  the  abdominal  wall,  subcutaneous 
incision  of  the  cyst  for  the  purpose  of  allowing  its  contents  to  escape 
into  the  peritoneum,  from  whence  resorption  may  take  place,  and  tap- 
ping followed  by  pressure,  are  all  proceedings  founded  on  this  principle. 
The  application  of  galvanism  by  causing  the  current  to  pass  through 
acupuncture  needles  introduced  through  the  cyst,  with  the  view  of 
changing  the  action  of  the  cyst,  and  destroying  its  secreting  power, 
or  of  coagulating  its  contents,  has  been  abandoned  by  some  who 
thought  this  treatment  worthy  of  ti'ial;  and  the  proposal  of  Tanner, 
in  cases  of  extensive  adhesions  to  tap  the  tumour,  and  where  it  is 
impossible  to  remove  the  cyst,  to  ligature  the  pedicle,  in  the  hope  of 
preventing  the  secretion  of  fluid,  appears  to  me  a  proceeding  of  very 
questionable  propriety. 

Tapping  is  the  simple  mode  of  palliative  treatment,  and  of  procuring 
relief  from  the  pressure  of  symptoms ;  but  this  simple  operation 
should  not  be  ventured  upon  until  the  swelling,  by  its  size,  is  impeding 
respiration,  or  causing  vomiting  or  suppression  of  urine,  by  pressure 
on  the  stomach  or  kidneys,  or  some  other  kind  of  suffering.  As  fatal 
peritonitis  sometimes  follows  paracentesis,  great  exhaustion  very  fre- 
quently, and  almost  always  rapid  re-accumulation  of  the  fluid,  the 
operation  should  always  be  delayed  until  imperatively  called  for.  The 
mode  of  performing  paracentesis  has  already  been  described. 

Two  methods  of  radical  cure  have  been  successful  in  many  cases  J 
and  too  much  praise  cannot  be  awarded  to  the  gentlemen  who,  by 
their  skill  and  boldness,  have  demonstrated  the  success  of  these 
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methods.  The  one  is  tapping  and  injecting  the  cyst  with  iodine ; 
the  other  the  operation  of  ovariotomy. 

1.  Injection  of  iodine. — M.  Boinet  first  practised  the  injection  of 
ovarian  cysts  with  iodine,  and  the  operation  has  been  frequently  per- 
formed on  the  Continent  and  in  this  country,  and  very  considerable 
success  has  resulted.  Simpson,  Wells,  West,  Hutchinson,  and  others, 
have  cured  cases  by  this  proceeding.  The  following  particulars  are 
important : — 

Gases  suitable  for  operation. — Nothing  can  be  more  important 
than  the  judicious  selection  of  cases.  Palliative  paracentesis,  injection 
of  iodine,  and  ovai'iotomy  should  all  be  avoided  where  any  degree  of 
inflammation  has  been  set  up,  although  in  the  first  instance  in  which 
iodine  was  injected  the  cyst  was  chronically  inflamed,  and  the  desired 
result  was  at  last  obtained.  It  shotild  not  be  resorted  to  where  the 
disease  is  multilocular ;  for  although  Boinet  has  great  faith  in  the 
possibility  of  curing  even  this  form  of  the  disease  by  repeated  injec- 
tions, yet  death  has  not  unfrequently  been  the  result  of  the  practice 
in  this  class  of  cases.  It  should  also  be  avoided  when  the  cyst  cannot 
be  thoroughly  emptied,  as  the  iodine  causes  coagulation  of  albuminous 
secretions,  and  the  numerous  solid  formations  would  act  like  foreign 
bodies,  and  cause  inflammation  in  the  ovarian  cyst.  The  cases  for 
which  it  is  suitable,  and  in  which  it  has  been  perfectly  successful, 
are  those  in  which  the  disease  is  unilocular,  where  palliative  paracen- 
tesis has  been  done  once  or  oftener,  where  there  is  no  inflammation, 
and  where  the  sac  can  be  completely  emptied.  The  existence  of  adhe- 
sions constitutes  an  obstacle  to  ovariotomy,  but  by  no  means  counter- 
indicates  this  mode  of  treatment. 

Mode  of  operating. — As  correct  diagnosis  is  extremely  important, 
the  surgeon  should  be  provided  with  Hewitt's  exploring  trocar  and 
sound,  by  means  of  which,  if  necessary,  the  interior  of  the  cyst  may 
be  examined  leisurely  and  carefully  without  the  escape  of  fluid  in  the 
meantime.  The  patient  having  been  placed  on  her  side  at  the  edge 
of  the  bed,  the  fluid  being  completely  drawn  off  in  the  ordinary  way, 
the  operator  places  his  finger  on  the  canula  to  prevent  the  entrance 
of  air,  and  by  means  of  a  syringe,  or,  as  proposed  by  Simpson,  a  long 
glass  tube  capable  of  containing  ten  or  twelve  ounces  of  fluid,  the 
injection  is  thrown  into  the  cyst.  The  patient  is  then  to  be  turned 
on  her  back,  or  the  other  side,  and  by  this  change  of  position  and 
gentle  manipulation  with  the  hand,  complete  contact  of  injection  with 
the  whole  of  the  interior  of  the  cyst  is  secured,  when  the  whole  of 
the  fluid  should  be  withdrawn,  and  the  wound  covered  with  a  little 
lint  and  a  few  bits  of  plaster  as  after  ordinary  tapping.  Dr.  Simpson 
uses  the  tincture  of  iodine  of  the  Edinburgh  Pharmacopoeia,  and  Mr. 
Wells  prefers  a  solution  of  twenty  grains  of  iodine  and  thirty  of 
iodide  of  potassium  to  an  ounce  of  distilled  water.  It  is  to  avoid  the 
absorption  of  alcohol,  to  which  some  have  attributed  some  subsequent 
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ill  effects,  that  Hutchinson  and  Wells  prefer  cauterizing  the  lining 
membrane  of  the  cyst  with  the  aqueous  solution. 

Results. — At  a  discussion  on  this  subject  at  the  French  Academy 
of  Medicine,  Velpeau  stated  that  out  of  139  cases,  there  were  30 
deaths,  63  perfect  cures,  and  in  36  the  fluid  returned.  In  20  of  the 
fatal  cases,  the  dangerous  practice  was  instituted  of  maintaining  an 
opening  in  the  cyst  by  keeping  a  tube  in  the  wound.  Boinet  reports 
45  cases.  Of  these  36  were  of  unilocular  cysts,  of  which  31  were 
cured  and  3  died  ;  and  of  1 1  compound  cysts  there  were  5  failures  and 
6  deaths.  West  operated  in  8  cases,  and  of  these  4  were  cured,  in  2 
no  benefit,  and  not  one  was  fatal.  Simpson  and  Wells  have  been 
very  successful  in  the  cases  in  which  they  have  operated  ;  but  I  have 
not  seen  a  numerical  statement  of  their  cases  with  the  results. 

OVARIOTOMY. 

The  cases  suitable  for  ovariotomy  are  those  in  which  the  tumour  is 
multilocular  and  free  from  adhesions  ;  where  the  patient  is  free 
from  organic  disease  of  other  organs,  and  the  general  health  in 
no  respect  incompatible  with  the  performance  of  a  capital  operation ; 
where  tapping  and  other  measures  have  totally  failed  to  arrest  the 
progress  of  the  disease ;  and  where  nature  has  not  established  a  fistu- 
lous communication,  and  the  disease,  instead  of  having  become  sta- 
tionary, is  marching  on  its  usual  course.  In  such  a  combination  of 
circumstances,  after  making  a  candid  representation  of  the  dangers 
of  ovariotomy,  if  the  patient  should  then  desire  to  have  the  operation 
performed,  and  be  willing  to  run  all  risks  and  to  jeopardize  life  to  have 
the  chance  of  its  being  prolonged,  I  consider  that  the  surgeon  need 
no  more  doubt  his  warrant  to  perform  ovariotomy,  than  he  would  do 
the  propriety  in  suitable  circumstances  to  perform  any  of  the  other 
great  operations  of  surgery. 

The  mode  of  performing  the  operation. — The  patient  having  been 
placed  in  an  easy  position,  with  the  shoulders  a  very  little  raised,  on 
a  suitable  table,  so  situated  that  the  light  falls  conveniently,  chloro- 
form having  been  administered,  the  surgeon  standing  on  the  right 
side  of  his  patient  commences  the  operation  by  making  an  incision 
•with  a  scalpel  or  bistoury  in  the  linea  alba,  from  the  umbilical  region  to 
the  pubes,  dividing  the  abdominal  walls  down  to  the  peritoneum, 
which  is  first  punctured,  and  then  divided  with  a  probe-pointed  bis- 
toury. At  one  time  there  was  a  difference  of  opinion  as  to  whether 
the  incision  should  be  long  or  short  j  some  believing  that  the  danger 
of  peritonitis  would  be  increased  by  the  long  incision,  and  others, 
that  the  greater  freedom  and  ease  of  manipulation,  the  diminished 
risk  of  laceration,  and  escape  of  cystic  contents  into  the  peritoneum, 
made  the  risk  of  peritonitis  less  in  the  operation  by  the  long  than  in 
that  by  the  short  incision,  Those  of  greatest  experience  in  this 
operation  have  come  to  the  conclusion  that  the  free  incision  is  certainly 
preferable,  not  only  for  facilitating  the  performance  of  the  operation, 
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bub  also  for  diminishing,  for  reasons  now  stated,  the  risk  of  perito- 
nitis.   The  tumour  then  tends  to  bulge  through  the  opening,  and  if 
there  be  no  cysts  of  great  size,  or  any  adhesions  to  neighbouring 
organs,  the  tumour  should  be  brought  out  through  the  wound  ;  but  if 
there  be  one  or  more  very  large  cysts,  it  is  advisable  to  tap  them  by 
means  of  a  trocar  and  canula,  the  latter  having  an  India-rubber  tube 
fixed  to  its  side,  by  which  the  fluid  may  be  drawn  off  without  wetting 
the  patient  or  changing  her  position.    If  adhesions  exist,  they  should 
be  broken  down  by  the  finger  or  handle  of  the  scalpel,  it  being  so 
desirable  to  avoid  any  cutting,  lest  internal  hemorrhage,  which  is  one 
of  the  greatest  sources  of  danger,  should  occur.    The  tumour  having 
been  brought  out,  and  the  pedicle  divided,  the  great  improvement 
suggested  by  Duffin,  by  which  he  has  diminished  the  mortality  of  the 
operation,  is  generally  adopted,  namely,  securing  the  stump  of  the 
pedicle  without  the  lips  of  the  wound  ;  and  in  London  the  means 
used  for  that  purpose  is  a  clamp  devised  by  Hutchinson,  composed 
of  two  parallel  gilded  steel  plates,  with  a  screw  at  either  end,  and 
having  their  inner  edges  jagged,  that  the  pedicle  may  not  slip. 
The  stump  of  the  pedicle  is  received  between  the  plates  of  the  clamp, 
the  plates  are  screwed  together,  and  the  clamp  rests  on  the  surface  of 
the  abdomen.    It  is  placed  transversely  across  the  wound,  and  the 
stump  of  the  pedicle  is  preserved  without  the  abdomen.    It  is  very 
desirable  that  there  should  be  as  little  traction  and  displacement  of 
veins  as  possible  ;  and  when  there  is  found  to  be  any  danger  of  this 
traction  Wells  dissects  up  a  small,  portion  of  the  cyst,  so  as  to  make 
a  pedicle  sufficiently  long  not   to  keep  a  drag  upon  the  uterus. 
Some  of  the  former  methods  of  performing  this  step  of  the  operation 
were,  tying  the  pedicle  with  a  bit  of  strong  whip-cord,  or  transfixing 
it,  and  tying  each  half  as  we  do  in  strangulating  internal  hemor- 
rhoids, and  bringing  the  ends  of  the  cord  or  ligatures  through  the 
wound.    The  presence  of  the  cord  or  ligatures,  and  also  of  a  slough- 
ing stump  of  the  pedicle,  were  fruitful  sources  of  danger  in  this  old 
proceeding.    The  wound  is  next  to  be  closed,  and  one  of  the  best 
modes  of  doing  so  is  that  recommended  by  Wells,  namely,  to  use  hare- 
lip pins  or  silver  sutures,  passing  the  pins  or  silver  sutures  through 
the  entire  thickness  of  the  wound,  including  the  peritoneum.  The 
advantages  of  this  proceeding  are,  that  it  brings  the  surfaces  of  the 
peritoneum  together,  admits  of  their  becoming  united,  and  thereby 
excludes  from  the  abdomen  any  purulent  matter  secreted  by  other 
structures.    Dr.  Simpson  suggests  the  propriety  of  stopping  hemor- 
rhage from  the  stump,  and  securing  the  pedicle  without  dragging 
by  fixing  it  for  fifty  or  sixty  hours  to  the  inner  surface  of  the  "abdo- 
minal wall  in  front  of  the  iliac  fossa,  by  means  of  acupuncture 
needles.    The  edges  of  the  wound  are  then  brought  together  by 
silver  sutures  or  harelip  pins,  without  the  stump  of  the  pedicle  being 
included  between  them,  and  by  that  proceeding  the  use  of  the  clamp 
■is  dispensed  with.    In  this  method  of  operating,  the  pedicle  must  be 
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fixed  to  the  inner  wall  by  the  acupuncture  needle  before  the  pedicle 
is  divided.  My  impression  is,  that  the  use  of  the  clamp  is  preferred 
at  present,  as  there  has  not  yet  been  time  to  ascertain  the  results  of 
this  mode  of  fixing  the  stump  by  acupuncture  needles. 

After-treatment. — An  arched  frame  should  be  placed  over  the  ab- 
domen ;  a  light  poultice,  containing  charcoal  or  some  disinfectant, 
should  be  placed  over  the  sloughing  stump  of  the  pedicle,  so  that  the 
patient  may  not  be  annoyed  by  foetid  odour;  and  if  the  clamp  be  not 
used,  light  water-dressing  may  be  employed,  or  what  answers  exceed- 
ingly well,  certainly  in  many  incised  wounds  in  other  parts,  it  maybe 
left  undressed,  which  Dr.  Simpson  considers  is  the  preferable  plan  of 
local  treatment.  The  patient  should  be  kept  perfectly  motionless 
and  quiet  in  an  exceedingly  well-ventilated  room,  with  the  air  suf- 
ficiently moist ;  the  strictest  attention  should  be  paid  to  hygienic 
measures,  for  they  are  of  paramount  importance ;  and  opium  should 
be  given  freely  to  check  the  effects  of  shock,  to  prevent  pain,  to  keep 
the  bowels  from  being  moved,  so  that  the  parts  may  be  kept  at  rest 
for  some  days,  and  to  check  feelings  of  sinking  and  depression.  Ice 
should  also  be  prescribed  to  allay  thirst  and  sickness,  and  a  few  spoon- 
fuls of  barley-water,  or  arrowroot,  or  cold  beef-tea  should  be  allowed. 
If  any  feeling  of  sinking  come  on,  brandy  and  wine  should  be  given, 
the  influence  of  opium  maintained,  and  the  case  treated  according  to 
the  approved  principles  of  surgery. 

Results. — Lyman  of  Boston  has  published  a  paper,  to  which  was 
awarded  the  prize  of  the  Massachusetts  Medical  Society,  in  which  he 
gives  an  analysis  of  300  cases.  In  1,  the  result  is  not  stated.  Of 
299,  in  which  the  result  is  declared,  179  recovered,  and  120  died,  or 
at  the  rate  of  40  per  cent.  ;  of  208,  in  which  the  operation  was  com- 
pleted, 119  recovered,  and  89  died,  or  nearly  43  per  cent.  Out  of 
the  whole  300  cases,  in  119,  or  39 J  per  cent.,  was  the  operation  suc- 
cessful in  removing  the  disease  and  saving  the  life  of  the  patient.  Of 
78  cases,  in  which  extirpation  could  not  be  effected,  55  recovered 
from  the  operation,  22  died,  in  1  the  result  is  not  stated.  Of  88 
cases,  in  which  the  operation  could  not  be  completed,  the  causes  of 
failure  in  68  were  adhesions  of  the  tumour,  and  of  these  24  died.  In 
8,  no  tumour  could  be  found ;  and  in  the  remainder  it  was  uterine, 
pelvic,  or  abdominal.  The  causes  of  death  are  given  in  85  cases.  Of 
these,  36  died  of  peritonitis,  20  of  hemorrhage,  12  of  exhaustion,  2  of 
shock,  2  of  pneumonia,  and  2  of  diarrhoea.  Dr.  Clay  of  Manchester 
has  been  remarkably  successful.  Out  of  87  cases  he  lost  only  27,  or 
about  1  in  3  ;  and  out  of  31  of  these  cases  he  lost  only  1  in  4 j  showing 
a  most  gratifying  reduction  of  mortality.  Mr.  Wells  stated  at  one 
time,  that  out  of  all  the  cases  in  which  he  had  operated  he  had  lost 
37£  per  cent.,  or  1  in  2|.  Mr.  Wells,  however,  has  had  the  good 
fortune  to  reduce  the  mortality  in  a  remarkable  manner  by  improving 
his  operation.  He  published  in  1839  a  paper  giving  an  account  of  8 
cases,  with  remarks  on  the  means  of  diminishing  the  mortality  after 
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this  operation.  Of  these  8  cases,  only  2  died.  Since  that  time  he  has 
had  2  fatal  and  2  successful  cases.  So  that  of  8  cases  in  succession,  6 
recovered  and  2  died;  and  of  12  cases,  8  recovered  and  4  died. 
When  the  results  of  ovariotomy  are  compared  with  those  of  the  great 
operations  of  surgery  performed  by  the  first  surgeons,  it  is  vain  for 
any  one  to  maintain  that  it  is  not  justifiable  to  perform  ovariotomy 
on  account  of  the  high  rate  of  mortality  after  this  operation.  If 
the  rate  of  mortality  renders  ovariotomy  unwarrantable,  then  we 
must  in  fairness  expunge  from  the  list  of  justifiable  proceedings  in 
surgery  many  of  the  great  operations  we  so  much  delight  to  perform. 

History. — Professor  Gross  truly  says,  "  The  operation  of  ovariotomy 
is  of  American  origin,  having  been  first  performed  in  December,  1809, 
by  Dr.  Ephraim  McDowell  of  Kentucky."    Previous  to  this  period, 
the  ovaries  in  the  lower  animals  and  in  the  human  female  had  fre- 
quently been  removed.     In  animals,  they  were  removed  to  prevent 
breeding  and  promote  fattening  ;  in  the  human  female,  among  some 
nations  of  antiquity,  that  some  of  their  kings  might  have  female 
eunuchs.    Notwithstanding  these  and  other  circumstances,  and  the 
fact  that  Pott  removed  both  ovaries  contained  in  hernial  sacs  in 
the  groins  of  a  young  female,  and  that  L'Aumonier  of  Rouen,  in 
1776,  in  opening  a  pelvic  abscess  in  the  groin  in  a  prostitute  after 
parturition,  found  in  the  collection  a  body  which  he  removed,  and 
which  turned  out  to  be  the  ovary ;  yet  in  none  of  these  proceed- 
ings was  the  operation  the  same,  or  undertaken  with  the  view  of 
removing  a  diseased  ovary,  and  thereby  saving  the  life  of  a  patient ; 
and  although  Morand,  Plater,  Vanderhaur,  Delapoi'te,  and  some 
others,  advised  the  removal  of  diseased  ovaries,  for  the  purpose  of 
saving  life,  to  McDowell  the  merit  unquestionably  belongs  of  per- 
forming ovariotomy  with  the  same  object  in  view  as  in  the  operation 
at  the  present  day.     He  performed  the  operation  thirteen  times. 
His  first  patient  recovered  and  lived  32  years  after  the  operation. 
Of  his  13  cases,  4  recovered,  2  were  abandoned  on  account  of  adhe- 
sions, and  the  results  in  the  other  cases,  as  far  as  I  am  aware,  are  not 
known.    The  operation  did  not  meet  with  adoption  for  many  years, 
and  it  was  not  until  it  was  taken  up  by  the  late  Mr.  John  Lizai*s  of 
Edinburgh,  in  1823,  that  the  operation  excited  much  attention.  He 
operated  on  4  patients.  Of  these,  1  recovered,  1  died,  in  1  the  tumour 
was  uterine,  and  could  not  be  removed,  but  the  patient  recovered 
from  the  effects  of  the  operation,  and  in  1  no  tumour  of  auy  kind  whs 
found.    Lizars  seems  to  have  abandoned  his  operation,  and  it  was 
left  to  Dr.  Clay  of  Manchester  to  revive  this  operation.    Dr.  Atlee  of 
Pennsylvania  soon  followed  his  example, — Dr.  Clay  having  operated 
in  his  first  case  in  1842,  and  Dr.  Atlee  in  his  first  in  1843.  Since 
the  operation  was  thus  revived,  it  has  been  practised  and  ably  advo- 
cated by  Wells,  by  all  the  distinguished  men  mentioned  in  this  sec- 
tion, and  others  whose  opinions  my  limits  will  not  permit  me  to 
state. 
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CHAPTER  XIX. 

CALCULOUS  DISORDERS. 

Of  the  variousmorbid  conditions  of  the  urine,  none  are  of  greater  interest 
to  the  surgeon  than  those  in  which  various  deposits  take  place.  When 
a  deposit  is  amorphous  and  impalpable,  it  is  termed  sediment ;  when 
it  is  crystalline,  it  constitutes  gravel;  and  when  concrete,  it  forms 
calculus  or  stone.  The  constitutional  conditions  which  give  rise  to 
these  deposits  are  commonly  called  diatheses  ;  and  of  these  the  more 
remarkable  are  the  three  following  : — 

I.  The  Lithic  Diathesis. — The  lithic  or  uric  acid  deposit  assumes 
one  or  other  of  three  distinct  characters ;  namely,  that  of  amorphous 
and  impalpable  sediment,  or  that  of  crystallized  sand  or  gravel,  or 
that  of  massive  concretions.  The  amorphous  and  impalpable  sedi- 
ment consists  chiefly  of  lithic  acid,  in  combination  with  ammonia. 
There  are  three  varieties  of  this  deposit,  namely,  1,  The  yellow 
sediment,  consisting  of  lithate  of  ammonia,  more  or  less  tinged  with 
the  yellow  colouring  principle  of  the  urine  ;  2,  The  red,  or  as  it  is 
often  called,  the  lateritious  sediment,  consisting  of  lithate  of  ammonia, 
combined  with  the  yellow  colouring  principle  of  the  urine  and  the 
red  or  purpurate  of  ammonia ;  and,  3,  The  pink  sediment,  presenting 
an  appearance  such  as  when  the  lithate  of  animonia  is  combined  with 
the  red  colouring  principle,  with  little  or  no  admixture  of  the  yellow. 
Strongly  marked  examples  of  this  last  variety  are  extremely  rare. 
The  colour  of  the  yellow  sediment  is  owing  to  hematine,  and  of  the 
red  to  a  highly  carbonaceous  pigment,  termed  purpurine,  met  with  in 
persons  of  a  full  habit  of  body,  who  live  luxuriously.  Urine  contain- 
ing lithates  is  clear  when  passed,  becomes  clouded  on  cooling,  is  very 
acid  in  general,  aud  the  sediment  may  be  readily  distinguished  by  its 
dissolving  on  the  application  of  heat.  The  distinguishing  peculiarity, 
however,  of  the  uric  acid  and  the  urates  is,  that  on  adding  a  drop  or 
two  of  concentrated  nitric  acid  to  a  small  quantity  of  the  secretion 
containing  them,  and  on  evaporating  it  carefully  over  a  spirit-lamp,  a 
beautiful  crimson  tint  is  produced,  termed  murexide. 

Crystallized  sand  or  gravel  consists  of  lithic  acid  with  purpuric  ad- 
mixture, is  of  various  forms  and  colours,  according  to  the  nature  of 
the  urine  from  Avhich  it  is  deposited.  These  crystals  to  the  naked  eye 
much  resemble  in  size  and  shape  the  particles  of  Cayenne  pepper,  and 
in  colour,  when  their  presence  is  accompanied  by  fever,  gout,  rheu- 
matism, or  chronic  disease  of  the  liver,  they  are  usually  reddish  J 
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when  without  fever,  they  more  or  less  resemble  the  yellow  amorphous 
sediment  The  crystallized  gravel,  consisting  of  lithic  acid,  nearly  m 
a  ,  ,ure  state,  differs  from  the  lithates  of  ammonia  in  not  being  dissolved 
by  heat.  The  calculi  met  with  in  this  diathesis  are  of  two  kinds, 
the  lithic  acid  and  the  lithate  of  ammonia  ;  the  former  very  common, 
the  latter  very  rare,  and  met  with  chiefly  in  children. 

Causes.— The  tendency  to  lithic  deposit  is  hereditary.    It  is  usually 
found  either  in  children  and  young  persons  under  the  age  of  puberty, 
or  in  persons  from  forty  to  sixty  years  of  age.  The  principal  exciting 
causes  are,  errors  in  diet,  want  of  sufficient  exercise,  waste  of  tissues 
more  rapid  than  the  supply,  as  in  fever,  neglect  to  maintain  a  clean 
and  proper  state  of  the  skin,  and  atmospheric  influence.  The  habitual 
use  of  too  much  food,  especially  of  animal  food,  the  use  of  wines  or 
malt  liquors,  or  of  any  kind  of  food  or  drink  calculated  to  produce  an 
excess  of  hydrochloric  acid  in  the  stomach,  a  cold  and  moist  condition 
of  the  atmosphere,  or  such  a  state  either  of  the  atmosphere  or  of  the 
skin  as  tends  to  prevent  the  customary  evolution  of  free  acid  or 
nitrogenized  excretion  through  the   skin,  and   certain  cutaneous 
diseases,  are  favourable  to  the  formation  of  lithic  deposits.    Free  acid 
generated  in  the  stomach  passes  off  by  the  urine,  and  combining  with 
an  alkaline  base  precipitates  the  lithic  acid.    Prout  remarks,  "  The 
lithic  acid  and  its  compounds  we  suppose  to  be  principally  derived 
from  the  albuminous  principles,  not  only  of  the  chyle  and  blood,  but 
also  of  the  albuminous  textures  of  the  body,  in  the  same  sense  and 
mode  in  which  we  suppose  urea  and  lactic  acid  to  be  principally 
derived  from  the  gelatinous  textures.    When,  on  account  of  the 
imperfect  assimilation  of  alimentary  matters  by  the  stomach  and 
primary  assimilating  processes,  the  chylous  principles  are  not  raised 
to  that  standard  of  perfection  by  which  they  are  fitted  to  become 
component  parts  of  the  blood,  we  suppose  that  the  healthy  kidney 
possesses  the  power  of  selecting  and  disorganizing  such  imperfectly 
developed  chylous  matters,  and  of  converting  them  into  lithate  of 
ammonia.    Such  is  the  presumed  origin  of  most  of  the  yellow  amor- 
phous sediments  occurring  to  healthy  individuals  from  slight  errors  in 
diet,  <fcc.    During  feverish  or  other  derangements,  in  which  the 
functions  of  the  hepatic  system  are  particularly  involved,  the  lithate 
of  ammonia  is  not  only  supposed  to  be  derived  from  the  imperfectly 
assimilated  chyle,  and  the  deteriorated  albuminous  principles  of  the 
blood  ;  but  also  from  the  deranged  secondary  assimilation  of  the 
albuminous  textures  of  the  body.    The  lithate  of  ammonia  thus 
developed  appears  in  the  urine  more  especially  under  the  forms  of  the 
red  and  pink  amorphous  sediments  j  and  is  distinguished  by  the  large 
quantities  of  colouring  matters  developed  in  conjunction  with  it. 
Lastly,  the  massive  forms  of  lithic  acid  deposits  are  derived  from  the 
same  sources  as  the  above  j  but  when  thus  deposited,  the  lithic  acid  is 
secreted,  either  in  connexion  with  acids  which  combining  with  tho 
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ammonia  of  the  lithates  set  the  lithic  acid  free;  or  in  connexion  with 
other  bases,  as  soda,  &c,  the  compounds  of  lithic  acid  with  which  are 
less  soluble  than  the  lithate  of  ammonia." 

Treatment. — Indolence  and  inactivity  being  predisposing  causes  of 
lithic  deposits,  exercise  judiciously  proportioned  to  the  strength  of 
the  patient,  and  not  sufficient  to  induce  fatigue,  should  be  strictly 
enjoined.  The  state  of  the  skin  should  be  attended  to,  and  with  that 
view  bathing  and  friction  are  useful;  the  clothing  should  be  sufficiently 
warm  to  prevent  the  natural  and  healthy  perspiration  from  being 
checked,  and,  if  jDossible,  residence  in  a  cold  and  damp  situation 
should  be  avoided.  Attention  to  diet  is  of  the  greatest  importance  ; 
and  in  reference  to  this  part  of  the  treatment,  the  patient  should  be 
cautioned  to  avoid  all  kinds  of  food  and  drink  which  are  indigestible, 
or  calculated  to  excite  acidity.  Malt  liquors  of  all  kinds  are  injurious  ; 
wines,  especially  the  sweet  and  acescent,  and  hard  waters,  should  be 
avoided.  Animal  food  should  be  taken  but  sparingly  ;  and  it  is  most 
important  that  the  food  generally  be  not  only  of  the  most  digestible 
kind,  so  as  not  to  excite  derangement  of  the  stomach,  but  also  that  it 
be  taken  in  very  moderate  quantities.  Besides  attention  to  exercise, 
to  the  state  of  the  skin,  to  the  action  of  the  liver,  and  to  the  careful 
regulation  of  diet,  all  which  are  important  for  diminishing  the  tendency 
to  the  occurrence  of  lithic  deposit,  it  is  advisable  to  administer 
alkalies  for  the  purpose  of  preventing  the  formation  of  the  lithic  acid 
or  of  neutralizing  it,  and  also  for  preventing  its  precipitation  and  the 
consequent  danger  of  aggregation,  by  offering  a  soluble  base  for  the 
acid.  Of  the  different  alkalies,  potass  is  by  much  the  preferable,  as 
the  salts  formed  by  its  combination  with  lithic  acid  are  soluble ; 
whereas  with  soda  a  salt  may  be  formed  as  insoluble  as  lithic  acid 
itself.  Liquor  potassse  in  large  doses  after  meals,  will  be  found  one  of 
the  most  useful  remedies  for  correcting  this  diathesis. 

II.  Phosphatic  Diathesis.  —  This  term  does  not  imply  the  mere  pre- 
sence of  the  phosphates  in  the  urine.  In  the  healthy  condition  of  that 
secretion,  the  earthy  phosphates  are  eliminated  from  the  body  in  a 
state  of  solution  ;  but  in  certain  states  of  constitution  the  balance  of 
the  healthy  affinities  is  broken,  and  the  phosphates  become  deposited 
in  a  visible  form.  To  tbis  condition  is  given  the  title  of  phosphatic 
diathesis.  In  tbe  uric  acid  diathesis,  the  gravel  precipitated  is  red, 
whereas  in  the  phosphatic  it  is  white.  In  the  former,  the  deposit  of 
lithate  of  ammonia  is  determined  by  an  excess  of  acid  ;  in  the  latter, 
by  deficiency  of  acid,  or  alkalescence  of  urine.  This  class  of  deposits 
consists  of,—  1st,  The  triple  phosphate  of  magnesia  and  ammonia,  gene- 
rally called  the  ammoniaco-maguesian  phosphate  ;  2nd,  The  phosphate 
of  lime,  which  is  exceedingly  rare  ;  and,  3rd,  Of  a  mixture  of  the  two 
former.  The  three  varieties  are  often  referred  to  by  the  brief  desig- 
nations of— the  triple,  the  calcareous,  and  the  mixed,  or  fusible. 
The  earthy  phosphates  are  readily  soluble  in  urine  healthily  acid, 
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and,  therefore,  an  excess  of  them  may  pass  off  in  acid  urine  without 
becoming  visible  j  whereas  the  minutest  quantity  becomes  visible  in 
alkaline  °urine,  on  account  of  their  not  being  soluble  in  alkaline 
fluids.  Urine  may  be  alkaline  from  the  formation  of  a  fixed  alkali, 
such  as  the  carbonate  of  soda,  the  carbonate  of  potass,  or  the  alkaline 
phosphate  of  soda  j  but  more  commonly  from  the  presence  of  ammo- 
nia, constituting  what  has  been  called  ammoniacal  urine,  the  ammonia 
being  engendered  by  the  decomposition  of  urea.  Phosphate  of  mag- 
nesia is  contained  in  healthy  urine,  but  it  is  very  soluble.  If,  how- 
ever, ammonia  be  engendered,  the  triple  phosphate  of  ammonia  and 
magnesia  which  is  formed  is  insoluble.  This  triple  phosphate  com- 
monly occurs  in  the  form  of  beautiful,  brilliant,  prismatic  crystals, 
which  sometimes  float  on  the  surface  of  the  urine,  and  appear  like 
an  iridescent  film  of  grease.  Of  the  three  deposits  above  mentioned, 
the  first  is  the  least  formidable ;  the  second,  as  has  been  already 
stated,  is  extremely  rare  ;  the  third,  consisting  of  a  mixture  of  the 
two  salts,  is  by  far  the  most  frequent,  and  is  also  the  most  formidable. 

Causes. — The  predisposition  to  the  deposit  of  the  earthy  phos- 
phates is  inherited.    The  exciting  causes  act,  some  generally,  others 
locally;  the  principal  are,  long-continued  over-exertion,  depressing 
passions,  insufficient  food,  the  habitual  or  long- continued  use  of  de- 
bilitating medicines,  such  as  mercury  or  strong  purgatives,  the  abuse 
of  the  alkaline  medicines,  injuries  of  the  kidneys,  organic  disease  of 
the  kidney,  bladder,  or  prostate  gland,  and  injuries  or  a  morbid  con- 
dition of  the  spinal  cord.    Any  influence  which  unfavourably  affects 
the  body  generally  may  be  an  exciting  cause.    It  is  well  known  that 
alkaline  deposit  is  often  found  in  consequence  of  injury  of  the  back. 
On  this  subject  an  excellent  authority  remarks,  "  The  immediate 
link  in  the  chain  of  connexion  between  the  cord  and  the  urine  in 
these  cases,  seems  commonly  to  be  a  chronic  inflammatory  condition 
of  the  mucous  membrane  of  the  bladder,  the  decomposition  of  urea 
being  effected  by  the  altered  mucus."    Injuries  of  the  spine  favour 
alkalescence  of  urine  by  causing  perversion  of  function  in  the  kidney 
and  in  the  mucous  membrane  of  the  bladder,  and  also  by  diminishing 
the  expulsive  power  of  the  bladder.    Retention  of  urine  owing  to  such 
injuries,  and  to  diseased  prostate  or  any  other  cause,  and  crystals, 
however  induced,  cause  no  doubt  an  alkaline  condition  of  urine,  chiefly 
by  decomposition,  accumulation  of  mucus,  and  decomposition  of  urea; 
whereas  the  creating  causes  of  alkalescence  of  urine  that  act  generally, 
produce  an  alkaline  condition  of  that  fluid,  principally  through  the 
intervention  of  a  low  form  of  dyspepsia  and  disorder  of  the  digestive 
organs.    When  urine  is  alkalescent  from  a  fixed  alkali,  no  ammonia 
being  present,  then  instead  of  the  triple  phosphate  of  ammonia  and 
magnesia,  the  phosphate  of  lime  is  deposited,  and  commonly  pre- 
sents itself  as  a  fine  white  amorphous  powder,  associated  in  general 
with  mucus. 


C20 


CALCULOUS  DISORDERS. 


Symptoms.— The  urine  depositing  the  triple  phosphate  is  generally 
abundant,  pale-coloured,  and  of  low  specific  gravity.  That  depositing 
phosphate  of  lime  has  been  found  in  a  few  instances  of  a  deep  colour 
and  acescent  when  passed,  but  is  usually  of  a  pale  colour,  of  a  low 
or  moderate  specific  gravity,  and  becomes  alkalescent  sooner  than 
healthy  urine.  That  depositing  the  mixed  phosphates,  when  unat- 
tended with  disease  of  the  bladder,  is  usually  very  abundant,  of 
a  pale  colour,  of  a  low  specific  gravity,  and  although  it  may  be 
clear  when  passed,  yet  on  being  exposed  to  heat  it  becomes  turbid 
from  deposit  of  the  phosphates;  when  connected  with  diseased 
bladder,  it  is  usually  alkalescent  on  being  passed,  and  invariably 
becomes  so  on  cooling;  it  also  becomes  very  offensive,  and  with 
the  phosphates  deposits  large  quantities  of  mucus  sometimes 
tinged  with  blood.  Often,  and  especially  in  an  advanced  stage 
of  the  disease,  the  local  and  constitutional  symptoms  attending  the 
phosphatic  diathesis,  resemble  those  of  disease  of  the  bladder,  or  of 
some  other  organic  disease.  The  constitutional  symptoms  are  subject 
to  considerable  modifications ;  but  in  all  instances  where  the  disease 
has  assumed  a  permanent  character,  patients  are  cachectic,  weak,  sal- 
low, languid,  sleepless,  and  much  affected  with  nervous  irritability, 
which  is  evinced  in  many  different  ways.  The  bowels  are  flatulent 
and  often  irregular,  and  the  peristaltic  motion  accompanied  by  bor- 
borygmi,  and  patients  complain  of  a  feeling  of  sinking  and  of  pain 
and  weariness  in  the  back  and  loins  on  making  the  least  exertion. 

Treatment. — In  this  diathesis,  the  powers  of  life  being  in  an  asthenic 
condition,  the  treatment  indicated  by  that  condition  is  what  experi- 
ence has  shown  to  be  the  most  useful,  and  consists  in  the  use  of  a 
generous  animal  diet,  tonics,  the  mineral  acids,  such  as  the  nitric  or 
muriatic — both  of  which  in  many  cases  are  given  with  great  advan- 
tage— the  due  regulation  of  the  bowels  when  absolutely  necessary,  by 
the  mildest  aperients,  freedom  from  care  and  mental  anxiety,  and 
from  every  kind  of  exertion  calculated  to  produce  an  unfavour- 
able impression  on  the  body,  exposure  to  a  free  bracing  atmosphere, 
and,  together  with  these  means,  the  use  of  sedatives,  which  are  pecu- 
liarly indicated  by  the  nervous  irritability  and  anxiety  with  which 
patients  in  this  state  are  so  often  afflicted.  Of  all  remedies  belonging 
to  this  class,  opium  is  the  most  valuable,  not  only  from  its  effects  in 
relieving  nervous  irritability,  but  also  from  its  power  of  rendering 
alkaline  urine  acid.  In  the  severe  forms  of  this  disease  opiates  are 
absolutely  necessary.  Some  have  arranged  the  indications  of  treat- 
ment thus  : — 1st,  To  improve  the  condition  of  the  digestive  organs  ; 
2nd,  To  acidify  the  urine ;  3rd,  To  strengthen  the  system  ;  and,  4th, 
When  the  deposit  is  caused  by  lesions  of  spinal  cord,  kidney,  or  blad- 
der, to  institute  treatment  for  the  existing  lesion.  The  above  are 
the  principal  indications  of  treatment ;  and  when  they  are  attempted 
to  be  fulfilled,  the  means  must  be  modified  according  to  the  particular 
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circumstances  of  individual  cases.  Saline  draughts,  alkaline  medi- 
cines, saline  or  reducing  purgatives,  mercury,  malt  liquors,  acescent 
vegetables,  hard  waters,  and  fruits,  are  injurious,  and  ought  to  be 
avoided. 

III.  Oxalic  Diathesis.— In  this  diathesis,  the  preponderating  unna- 
tural ingredient  in  the  urine  is  oxalic  acid  ;  and  there  is  a  tendency 
to  the  formation  of  calculus  of  oxalate  of  lime,  or  mulberry  calculus, 
in  the  kidney,  if  a  nucleus  exist. 

Symptoms. — The  distinctive  characters  of  the  urine  in  this  diathesis 
are,  that  it  is  remarkably  free  from  sediment,  often  bright  and  clear, 
but  sometimes  of  a  pale  citron-yellow  or  greenish  hue,  and  of  low  or 
moderate  specific  gravity,  and  if  condensed  by  evaporation,  or  exa- 
mined by  the  microscope,  the  characteristic  octohedral  crystals  are 
discernible.  This  diathesis  is  met  with  both  in  the  young  and  the 
old ;  but  the  mulberry  calculus  is  most  commonly  found  in  the  middle 
period  of  life,  and  in  the  dyspeptic,  and  in  persons  of  the  sanguine 
and  the  melancholic  temperaments.  The  constitutional  symptoms  vary 
exceedingly  in  character  and  degree,  and  in  some  respects  are  influ- 
enced by  the  peculiarities  of  temperament  of  the  patients ;  those  of 
the  sanguine  temperament  being  irritable,  and  those  of  the  melan- 
cholic desponding  aud  dejected ;  the  mind  having  a  great  tendency  to 
brood  over  the  symptoms  of  the  disease.  Uneasiness  is  experienced 
during  the  assimilation  of  the  food  ;  flatulence  is  complained  of,  th  e 
symptoms  of  dyspepsia  are  often  very  troublesome,  and  in  many  in- 
stances the  patient  is  annoyed  by  palpitation.  When  the  diathesis  is 
very  marked,  the  skin  in  some  cases  assumes  a  peculiar  hue.  On 
this  subject  Prout  says,  "  The  skin  is  apt  to  assume  an  unnatural 
appearance,  difficult  to  describe,  but  the  colour  of  which  may  be  said 
to  vary  from  dull  greenish-yellow  in  the  sanguine,  to  dark  olive  or 
livid  in  the  melancholic  temperament."  A  nephritic  attack  occurs, 
and  if  the  patient  get  rid  of  the  calculus,  he  usually  remains  for 
years  free  from  all  his  uncomfortable  symptoms.  The  oxalate  of 
lime  calculus,  which  forms  during  the  continuance  of  the  diathesis,  is 
hard,  and  bears  a  striking  resemblance  in  form  and  colour  to  the  mul- 
berry, and  is  hence  called  the  mulberry  calculus.  In  some  instances 
small  calculi,  consisting  of  oxalate  of  lime,  are  found,  bearing  so  close 
a  resemblance  to  hemp-seed,  that  they  have  been  designated  hemp- 
seed  calculi.  If  they  be  not  carried  off  by  the  urine,  they  pass  into 
the  mulberry  calculus. 

Although  the  mulberry  calculus  is  not  common,  it  is  well  known 
that  small  crystals  of  oxalate  of  lime  are  extremely  common  in  the 
urine,  and  are  discoverable  by  the  microscope,  although  they  do  not 
sink  or  form  a  deposit.  When  examined  with  the  microscope,  thoy 
present  two  varieties  ;  the  one  consists  of  beautiful,  transparent'  octo- 
hedral crystals,  with  sharp  edges  and  angles,  and  the  other  shaped  like 
dumb-bells.    The  former  is  comparatively  common  ■  the  latter  ex- 
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tremely  rare.  In  slight  cases  there  may  be  no  local  or  constitutional 
symptoms,  or  none  sufficiently  marked  to  attract  attention,  the 
presence  of  the  diathesis  is  then  discoverable  only  by  the  micro- 
scope. 

Causes.— Some  of  the  exciting  causes  of  this  diathesis  are  believed 
to  be  grief,  depressing  passions,  great  loss  of  blood,  and  residence  in 
a  damp  and  malarious  situation.  It  has  been  known  to  follow  gout, 
and  to  accompany  chronic  rheumatism.  Prout  says,  "  Diet  under  all 
circumstances,  but  particularly  in  strongly  predisposed  habits,  has, 
perhaps,  more  influence  in  exciting  this  diathesis  than  any  other 
cause.  I  have  seen  repeated  cases  in  which  the  too  free  use,  or 
rather  abuse,  of  sugar  has  given  occasion  to  the  oxalic  acid  form  of 
dyspepsia ;  and  sooner  or  later,  under  favourable  circumstances,  to 
the  formation  of  an  oxalate  of  lime  calculus.  I  have  also  seen,  as 
before  noticed,  well-marked  instances  in  which  an  oxalate  of  lime 
nephritic  attack  has  followed  the  free  use  of  rhubarb,  in  shape  of 
tarts,  particularly  when  the  patient  has  been  in  the  habit,  at  the  same 
time,  of  drinking  hard  water." 

Treatment. — The  treatment  consists  principally  in  attention  to 
diet, — promoting  the  due  performance  of  the  functions  of  the  digestive 
organs  and  of  the  skin,  and  in  the  observance  of  all  judicious  and 
proper  means  for  maintaining  the  general  health  and  strength. 
The  diet  should  consist  of  animal  and  farinaceous  food,  and  as  the 
assimilating  process  is  weakened,  even  those  things  which  are  proper 
should  be  taken  in  very  moderate  quantities,  and  in  the  lightest  and 
most  digestible  form.  The  safest  drink  is  distilled  water.  If,  on 
account  of  the  habits  or  condition  of  the  patient,  some  stimulant 
should  be  necessary,  brandy  and  water,  taken  with  food,  would  be 
preferable  to  wine.  The  condition  of  the  bowels  must  be  carefully 
attended  to,  and,  when  necessary,  regulated  by  the  mildest  laxatives  ; 
the  function  of  the  skin  must  be  promoted  by  sponging,  friction,  and 
suitable  clothing  ;  and  all  causes  of  exhaustion  or  depression  carefully 
avoided.  Of  medicinal  remedies,  the  mineral  acids,  such  as  the  nitric 
or  the  muriatic  in  some  tonic  infusion,  and  the  nitro-muriatic  in  some 
bitter  infusion,  have  been  found  of  the  greatest  service.  The  effects 
of  the  mineral  acids  must  be  watched,  and  their  use  discontinued 
when  they  begin  to  produce  a  deposit  of  lithic  acid,  or  of  lithate  of 
ammonia  in  the  urine.  On  this  subject  a  great  authority  expresses 
himself  as  follows  : — "  In  cases  of  this  diathesis,  when  the  patient 
lives  at  a  distance  in  the  country,  I  commonly  recommend  the  use  of 
the  muriatic  acid,  or  nitro-muriatic  acid,  as  the  case  may  be,  to  be 
persisted  in  till  the  lithate  of  ammonia,  or  the  lithic  acid,  begins  to 
appear  in  the  urine  ;  or  for  a  month;  and  by  adopting  such  a  course 
of  acids  three  or  four  times  in  the  year,  and  by  a  carefully  regulated 
diet,  I  have  seen  the  diathesis  gradually  subdued,  and  at  length  re- 
moved altogether."    It  is  of  the  greatest  importance  for  persons  who 
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have  this  diathesis,  to  abstain  from  sugar,  fruits,  fermented  liquors, 
all  kinds  of  viands  containing  oxalic  acid,  and  especially  the  stalks  of 
rhubarb,  and  from  hard  water.  By  partaking  of  food  containing 
oxalic  acid,  and  of  hard  water,  which  contains  the  supercarbonate  of 
lime,  they  would  be  introducing  into  their  system  the  very  ingredients 
of  the  mulberry  calculus. 

FORMATION  AND  VARIETIES  OF  URINARY  CALCULI. 

Urinary  calculi  are  formed  on  nuclei  of  their  own  substance,  or 
on  a  clot  of  blood  or  mucus,  or  on  some  foreign  substance  introduced 
into  the  bladder  by  the  urethra,  or  in  consequence  of  a  wound,  or  of 
ulceration.  They  may  be  either  renal  or  vesical.  The  primary 
nucleus  of  a  renal  calculus  may  be  constituted  by  the  simple  cohesion 
of  the  deposit,  or  by  a  clot  of  blood,  or  by  a  particle  of  the  epithe- 
lium of  the  mucous  membrane  lining  the  cavities  of  the  kidney — this 
last  being  a  mode  of  origin  believed  to  be  not  unusual  after  injury  or 
inflammatory  attacks  of  the  kidney.  The  most  frequent  origin  of  a 
vesical  calculus  is  the  descent  of  a  renal  calculus,  and  its  retention  in 
the  bladder.  This  in  most  instances  furnishes  the  nucleus,  which, 
however,  sometimes  originates  in  a  drop  of  blood  or  of  mucus.  In 
some  cases,  calculi  are  formed  on  nuclei  of  their  own  substance  de- 
posited in  the  bladder ;  and  in  others,  the  nucleus  is  a  foreign  sub- 
stance introduced  into  the  bladder  from  without.  In  the  great 
majority  of  instances,  however,  the  nucleus  is  provided  by  the  urinary 
organs  themselves,  and  aggregation  may  go  on  at  the  original  site  of 
formation,  or  descent  may  take  i^lace  into  the  bladder. 

The  following  are  the  varieties  : — 

1.  The  uric,  or  lithic  calculus,  is  generally  oval,  of  a  brown  colour, 
varies  in  size  from  that  of  a  pea  to  that  of  an  orange,  is  composed  of 
concentric  laminae,  and  is  the  most  common  of  all  calculi.  Tests  : — • 
Consumption  before  the  blow-pipe,  solubility  in  caustic  potass,  and 
digestion  in  nitric  acid  leaving  a  scarlet  residue,  which  becomes  purple 
on  being  exposed  to  the  vapour  of  ammonia. 

2.  Urate  of  ammonia  calculus  is  confined  to  children,  and  extremely 
rare  on  account  of  this  salt  being  pretty  soluble  in  warm  urine.  On 
section  it  is  seen  to  be  formed  of  concentric  layers.  It  is  of  a  clay 
colour,  and  its  fracture  is  earthy  and  fine.  Tests  :— The  same  as  the 
last,  with  the  addition,  that  ammonia  is  evolved  during  solution  in 
caustic  potass. 

3.  Phosphate  of  lime,  or  bone  calculus,  is  rare,  of  a  pale-brown 
colour,  friable,  laminated,  and  usually  small,  and  of  a  spheroidal  form. 
Tests  :  —  Infusible,  except  at  an  intense  heat,  soluble  in  nitric  or 
hydrochloric  acid,  and  precipitated  by  liquor  ammonia?. 

4.  The  triple  phosphate  is  of  a  white  or  grey  colour,  may  attain  to  a 
large  size,  is  easily  broken,  and  very  imperfectly,  if  at  all,  laminated. 
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Tests  :— Diminution  and  imperfect  fusion  under  the  blow-pipe,  exhala- 
tion of  ammoniacal  odour,  solubility  in  nitric  or  hydrochloric  acid,  and 
evolution  of  ammonia  when  treated  by  liquor  potass*. 

5.  The  fusible  calculus,  consisting  of  a  combination  of  the  last  two, 
is  extremely  brittle,  white,  and  friable  like  chalk,  and  leaves  a  soft  dust 
on  the  fingers.  Tests  :— It  is  readily  converted  under  the  blow-pipe 
into  a  pearly-looking  glass,  and  is  insoluble  in  caustic  potass,  but 
gives  off  ammonia. 

6.  Oxalate  of  lime,  or  mulberry  calculus,  is  single,  of  a  dark-brown 
colour,  its  density  and  weight  are  great,  its  texture  is  imperfectly 
laminated,  and  its  form  and  size  not  unlike  a  mulberry.  Tests  : — Not 
soluble  in  boiling  potass,  soluble  in  nitric  acid ;  if  exposed  to  the  blow- 
pipe the  acid  may  be  sent  off,  leaving  quick  lime,  which,  if  moistened, 
reddens  turmeric  paper. 

7.  The  hemp-seed  calculus  is  a  variety  of  the  oxalate  of  lime,  or 
mulberry  calculus.  They  form  in  the  kidney  ;  they  are  of  the  form 
and  size  of  hemp-seed,  and  usually  pass  off  by  the  urine.  When  they 
are  retained  in  the  bladder  they  pass  into  the  mulberry  calculus. 

8.  The  carbonate  of  lime  calculus,  rare  in  man,  common  in  the  lower 
animals.  It  is  small,  spherical,  white,  friable,  and  soluble  in  hydro- 
chloric acid,  with  effervescence. 

9.  The  cystic  oxide  calculus,  so  named  from  an  erroneous  impression 
that  it  is  confined  to  the  bladder,  is  extremely  rare,  of  a  yellowish- 
white  colour,  its  fracture  is  coinj>act,  and  exhibits  a  peculiar  glistening 
texture,  it  exhales  under  the  blow-pipe  a  peculiar  odour  like  that  of 
sulphuret  of  carbon,  and  is  soluble  in  alkalies  and  mineral  acids. 

10.  The  uric,  or  xanihic  oxide  calculus,  formed  of  a  peculiar  animal 
matter  somewhat  allied  to  uric  acid,  is  extremely  rare,  of  a  cinnamon- 
brown  colour,  its  surface  smooth,  its  volume  small,  its  texture  com- 
pact, hard,  and  laminated.  Tests  : — It  consumes  before  the  blow-pipe, 
exhaling  a  foetid  odour,  and  leaving  a  white  ash  ;  it  is  soluble  in 
alkalies  and  acids ;  the  residue  of  solution  in  nitric  acid  evaporated  to 
dryness  is  of  bright  lemon-yellow  colour,  and  hence  its  name. 

11.  The  lithate  of  soda  calculus,  but  very  rarely  alone  forms  the 
whole  of  a  calculus.  It  is  white,  soft,  and  friable ;  it  is  soluble  in 
caustic  potash  with  the  assistance  of  heat ;  and  when  treated  with 
diluted  sulphuric  or  hydrochloric  acid,  the  soda  is  separated,  and  by 
washing  and  filtration  uric  acid  may  be  obtained. 

12.  The  fibrinous  calculus,  of  which,  so  far  as  I  am  aware,  there 
has  been  but  one  case,  in  which  small  bodies  of  the  size  of  peas,  of  a 
yellow  colour,  and  composed  of  fibrin,  were  passed. 

13.  The  cystine  calculus  is  extremely  rare,  and  differs  from  all  others 
in  containing  a  large  quantity  of  sulphur — about  26  per  cent.  It  has 
a  peculiar  yellowish-greenish  or  waxy  appearance ;  it  is  composed  of  a 
peculiar  animal  substance  called  cystine;  it  is  insoluble  in  acetic  acid; 
it  is  soluble  in  alkalies,  and  in  diluted  hydrochloric  acid ;  it  is  soluble  in 
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ammonia,  and  when  precipitated  by  acetic  acid  in  the  form  of  peculiar 

six-sided  crystals. 

14.  Alternating  calculi  are  by  no  means  unusual ;  indeed,  there  are 
few  large  calculi  which  do  not  present  more  or  less  of  the  alternating 
character.  Sometimes  alternate  layers  of  lithic  acid  and  oxalate  of  lime 
are  observed,  and  a  phosphate  layer  not  unfrequently  coats  a  centre 
of  uric  acid  or  oxalate  of  lime.  "  The  phosphates  commonly  succeed  the 
other  deposits,  being  surely  produced  after  a  certain  time  by  the  irri- 
tation of  the  mucous  membrane,  but  the  lithic  and  mulberry  never 
coat  the  phosphates." 

15.  The  urostealeth  calculus,  described  by  Heler,  is  the  rarest  of 
all ;  and  it  is  not  yet  very  certain  that  any  example  of  it  has  been 
seen,  except  the  specimens  analysed  by  the  German  chemist,  obtained 
from  a  man  twenty-four  years  of  age,  whose  chief  complaint  was  pain 
in  the  right  kidney.  The  concretions  were  from  the  size  of  a  pea 
to  that  of  a  hazel-nut.  When  heated,  they  melted  and  emitted  an 
odour  like  that  of  benzoin.  Urostealeth  is  soluble  in  ether  and  caustic 
potass,  and  insoluble  in  boiling  water,  and  nearly  so  in  alcohol,  and  is 
believed  to  be  composed  of  some  kind  of  fatty  matter. 

Periods  of  life. — Stone  occurs  at  all  periods  of  life,  from  tender 
infancy  to  decrepit  old  age ;  and  according  to  Stahl  and  Geyer,  it 
occasionally  exists  as  an  intra-uterine  affection.  Of  5376  cases  men- 
tioned by  Civiale,  1946  occurred  before  the  age  of  ten;  943  from 
ten  to  twenty  ;  460  from  twenty  to  thirty ;  330  from  thirty 
to  forty;  391  from  forty  to  fifty;  513  from  fifty  to  sixty;  577 
from  sixty  to  seventy;  199  from  seventy  to  eighty;  and  17  after 
eighty.  Coulson  has  collected  2972  records  of  cases  of  lithotomy  ; 
of  these,  1466  occurred  under  ten  years  of  age;  731  from  eleven  to 
twenty  ;  205  from  twenty-one  to  thirty ;  264  from  thirty-one  to 
fifty  ;  and  306  above  fifty-one  years  of  age. 

Numbers,  size,  and  weight. — One  is  the  most  common  number ;  but 
in  upwards  of  one-sixth  of  all  cases  operated  upon,  several  calculi 
have  been  removed.  Cases  of  from  two  to  six,  or  eight,  are  not  un- 
common. Sir  A.  Cooper,  in  one  instance,  removed  142,  about  the 
size  of  marbles.  But  the  most  remai-kable  case  on  record  is  that  of  an 
American  judge,  from  whom  Physick  removed  upwards  of  1000  calculi, 
"varying  in  size  from  partridge  shot  to  a  bean."  The  number  of 
stones  does  not  seem  to  add  much  to  the  patient's  danger.  The  pres- 
sure on  parts  in  the  removal  of  one  large  stone  is  more  to  be  dreaded 
than  the  removal  of  many  small.  The  size  of  stones  is  very  variable. 
Among  the  smallest  stones  removed  is  one  of  10  grains,  taken  from 
a  boy  of  thirteen  years,  and  one  of  a  few  grains  from  a  young  man 
of  sixteen,  removed  by  Martineau.  One  of  the  largest  stones,  I 
believe,  yet  found  in  the  human  body,  is  in  the  museum  of  the  Royal 
College  of  Surgeons  of  England.  Mr.  Clive  made  an  unsuccessful 
attempt  to  remove  it  from  Sir  Walter  Ogilvie.    He  died  on  the 
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tenth  day,  and  the  stone  was  found  to  measure  16  inches  around  its 
long  axis,  and  14  inches  around  its  short  axis  ;  and  to  weigh 
44  ounces.  Wytterhaven  of  Brussels  removed  a  stone  by  the  high 
operation,  which  measured  16^  inches  in  its  longer  circumference, 
and  12^-  in  its  broadest.  Deschamps  saw  one  calculus  that  weighed 
51  ounces ;  and  Morand  one  that  weighed  6  lbs.  ;  but  neither  of 
these  was  removed.  One  of  the  largest  removed  is  in  Trinity 
College,  Cambridge,  and  weighs  32  ounces.  The  largest  stone  re- 
moved successfully  by  Sir  Astley  Cooper  weighed  near  6  ounces. 
The  smallest  calculus  I  ever  removed  weighed  19  grains  ;  and  the 
largest  I  have  removed  with  success  weighed  4  ounces.  The  influence 
of  the  weight  of  the  calculus,  and  the  age  of  the  patient,  on  the 
results  of  lithotomy,  will  be  afterwards  mentioned. 

SYMPTOMS  OP  CALCULUS  IN  THE  BLADDER. 

The  leading  symptoms  produced  by  a  calculus  in  the  bladder  are, 
a  frequent,  sudden,  and  urgent  desire  to  pass  water, — the  desire  being 
often  irresistible,  especially  under  exercise,  or  on  change  of  position ; 
and  pain  referred  to  the  point  of  the  penis,  most  severe  just  as  the 
bladder  is  emptied,  and  after  making  watei',  when  the  contraction  of 
the  middle  coat  brings  the  mucous  coat  into  distinct  contact  with  the 
calculus.  The  pain  is  sometimes  of  a  burning  character ;  at  other 
times,  it  is  a  severe,  but  dull  pain,  with  a  sensation  as  of  something 
lodged  at  the  part,  and  giving  rise  to  a  desire  to  pull  and  pinch  the 
prepuce,  causing  it  to  become  elongated.  The  skin  of  the  fore-finger 
and  thumb,  especially  in  children,  in  whom  the  inclination  to  pull 
the  prepuce  is  often  observed,  becomes,  in  consequence  of  being  kept 
wet  by  the  urine,  sodden  and  white  like  that  of  a  washerwoman's 
hands.  Sometimes  the  flow  of  the  urine  is  suddenly  stopped  by  the 
stone  covering  the  inner  orifice  of  the  urethra,  and  is  restored  on  a 
change  of  posture  removing  the  stone  from  that  position.  As  the 
stone  increases  in  size,  the  symptoms  become  more  and  more  urgeut ; 
the  pain  at  the  point  of  the  penis  is  frequently  accompanied  by 
sympathetic  pain  about  the  rectum  similar  to  tenesmus  ;  and  in  most 
instances,  after  the  dis.ease  has  been  of  long  standing,  the  urine  ceases 
to  be  so  clear  and  transparent  as  natural,  and  deposits  on  cooling, 
especially  after  exercise,  a  quantity  of  mucus.  Such  are  the  leading 
symptoms  caused  by  a  stone  of  moderate  size ;  but,  in  the  course  of 
time,  these  symptoms  become  painfully  aggravated,  other  local 
symptoms  supervene,  and  the  general  health,  at  first  little  affected, 
becomes  impaired,  so  that  the  patient's  situation  is  rendered  peculiarly 
distressing.  The  urine,  instead  of  preserving  its  natural  clear  and 
transparent  appearance,  becomes  at  first  merely  opalescent  from  the 
mucus  thrown  off  by  the  lining  membrane  ;  which  mucus  is  seen,  as 
the  urine  cools,  to  subside  to  the  bottom  of  the  recipient  vessel,  and 
in  some  cases,  is  at  times  tinged  with  blood.    As  the  disease  advances, 
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the  congestion  of  tlie  lining  membrane  goes  on  to  inflammation,  in 
winch  state  its  sensibility  is  greatly  increased,  the  desire  to  make 
water  is  almost  constant,  the  pain  most  excruciating,  the  urine 
offensive,  and  loaded  with  mucus  tinged  with  blood,  its  smell  foetid 
and  ammoniacal,  and  by  and  by,  it  contains  purulent  matter  along 
with  the  mucus.  Inflammation  of  the  mucous  membrane  aggravates 
all  the  symptoms  to  a  very  great  degree  ;  the  pain  at  the  point  of  the 
penis  is  excruciating  and  attended  with  the  inclination  to  squeeze  the 
glans  penis,— the  agony  being  no  doubt  caused  by  the  inflamed 
bladder  spasmodically  grasping  the  stone.  The  sympathetic  pains 
are  often  very  distressing,  and  are  felt  shooting  down  the  thighs,  and 
in  the  soles  of  the  feet.  The  rectum  is  not  only  affected  by  such 
pains,  but  it  also  becomes  irritable,  and  often  liable  to  prolapsus  ani, 
or  to  hemorrhoids.  The  above  are  the  leading  and,  as  they  are  called, 
the  rational  symptoms  of  stone  in  the  bladder  ;  but  as  some  of  them 
are  somewhat  similar  to  the  symptoms  of  other  affections,  such  as 
disease  of  the  bladder,  disease  of  the  prostate  gland,  organic  disease 
of  the  kidney,  renal  calculus,  and,  to  some  extent,  organic  disease  of 
the  rectum,  the  surgeon  should,  before  giving  a  positive  opinion, 
make  use  of  the  sound,  and  when,  by  means  of  this  instrument,  he 
feels  the  calculus,  he  is  as  fully  convinced  of  its  existence  as  if  he 
actually  saw  it.  The  symptoms  discovered  by  the  sound  are  called 
the  physical,  to  distinguish  them  from  the  rational,  which  have 
already  been  enumerated. 

Treatment. — Of  the  various  modes  of  treatment  recommended  for 
the  removal  of  calculus,  we  shall  refer  to  three,  Lithotomy,  Lithor 
trity,  and  Lithotripsy. 

LITHOTOMY,  OK  CUTTING  FOB  THE  STONE. 

Cutting  for  the  stone  has  been  tried  by  a  number  of  different  pro- 
ceedings, which,  however,  may  be  classed  under  three  principal 
methods, — perineal  lithotomy,  recto-vesical  lithotomy,  and  hypogastric 
lithotomy,  of  which  the  two  last  are  now  obsolete.  Of  perineal 
lithotomy  there  are  different  methods,  some  of  which  are  median, 
lateral,  bilateral,  and  quadrilateral,  and  there  are  "  an  infinity  of 
minute  variations  in  the  mode  of  performance"  of  some  of  them.  The 
modification  of  the  lateral  operation  introduced,  and  so  successfully 
and  skilfully  practised  by  the  late  lamented  Mr.  Liston,  who,  while 
he  lived,  was  deservedly  regarded  as  the  first  lithotomist,  is,  in  the 
opinion  of  the  author,  the  simplest,  the  best,  and  the  most  elegant  of 
all  methods,  and  should  in  almost  every  instance  in  which  lithotomy 
is  justifiable,  be  preferred.  By  Listons  modification  of  the  lateral 
operation,  and  in  cases  of  large  stones,  by  free  lateral  incision  of  the 
perineum  with  bilateral  section  of  the  prostate  gland,  all  that  can 
reasonably  be  looked  for  from  lithotomy  will  be  more  easily  and 
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safely  accomplished  than  by  any  other  methods  with  which  we  are 
acquainted.  Mr.  Liston's  mode  of  lithotomy  has  been  adopted  by  the 
great  majority  of  operating  surgeons,  and  may  be  thus  performed  :— 


Figs.  211—213. 


Fig.  214. 


The  perineum  having  been  shaved,  the  rectum  having  been  cleared 
by  a  dose  of  castor  oil  on  the  evening  before,  and  an  injection  on  the 
morning  of  the  operation, — the  patient,  having  retained  his  urine 
from  half-an-hour  to  three-quarters  of  an  hour  previous  to  the  opera- 
tion, should  be  brought  under  the 
influence  of  chloroform,  and  then  a 
staff  of  the  largest  size  the  urethra 
will  admit,  having  a  deep  groove 
between  its  convexity  and  left  side, 
should  be  introduced,  and  the  stone 
having  been  felt,  the  charge  of  the 
staff  should  be  given  to  the  prin- 
cipal assistant.  The  hands  and  feet 
of  the  patient  should  be  tied  to 
each  other,  and  his  body  placed 
in  the  attitude  shown  by  the  accom- 
panying drawing.  If  the  staff  be 
of  the  largest  size  that  can  be  con- 
veniently introduced,  it  will  be  easily 
felt  after  the  first  incision,  and 
the  urethra  can  without  difficulty  be  opened  upon  it.  The  staff 
should  be  drawn  up  under  the  pubes  to  keep  the  prostate  gland  from 
being  imbedded  in  the  rectum,  and  held  steadily  by  the  assistant  in 
that  position  throughout  the  different  stages  of  the  operation.  The 
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operator  should  then  introduce  the  forefinger  of  the  left  haud  into 
the  rectum  to  make  sure  of  its  being  empty,  and  to  excite  it  to  con- 
tract, which  will  diminish  the  risk  of  its  being  injured  during  the 

Fig.  215. 


operation.  I  have  always  followed  the  example  of  Mr.  Liston  in 
making  the  introduction  of  the  finger  into  the  rectum  the  last  thing 


Fig.  216. 


before  the  commencement  of  the  operation,  in  order  to  dimmish  the 
danger  of  its  being  wounded,  and  the  first  thing  after  its  completion, 
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to  make  sure  of  its  being  safe.  The  first  incision  is  then  made  by 
introducing  the  knife  pretty  deeply  into  the  perineum  at  the  left  side 
of  the  raphe,  and  about  an  inch  in  front  of  the  verge  of  the  anus,  and 
by  carrying  it  downwards  and  outwards  to  rather  more  than  an  inch 
below  the  anus,  and  so  directing  it  that  the  middle  of  the  incision  may 
be  about  midway  between  the  auus  and  the  tuberosity  of  the  ischium. 
By  this  means  the  skin  and  superficial  fascia  are  divided.  The  fore- 
finger of  the  left  hand  is  then  pressed  into  the  middle  of  the  wound 
for  the  purposes  of  putting  aside  cellular  tissue  and  thereby  enlarging 
the  wound,  of  keeping  the  rectum  out  of  harm's  way,  and  of  feeling 
for  the  staff  in  the  membranous  portion  of  the  urethra.  Such  fibres 
of  the  transversus  perinei  and  levator  ani  muscles  as  oppose  the  onward 
progress  of  the  finger  should  be  carefully  divided  by  the  knifed  The 
groove  of  the  staff  is  easily  felt  anterior  to  the  deep  fascia  of  the 
perineum.  The  point  of  the  nail  of  the  forefinger  should  be  pressed 
against  the  groove,  and  the  knife,  carried  along  the  back  of  the  finger, 
should  be  made  to  enter  the  groove,  about  three  lines  in  front  of  the 
prostate  ■  and  it  having  been  surely  ascertained  that  the  knife  is  in 


Fig.  217. 


the  groove  of  the  staff,  it  should  be  cautiously  pressed  backwards,  so  as 
to  divide  that  portion  of  the  membranous  part  of  the  urethra  which  is 
posterior  to  where  the  knife  enters  the  groove,  the  deep  fascia  and 
fibres  contained  within  it,  the  pi-ostatic  portion  of  the  urethra,  the 
left  lobe  of  the  prostate  gland,  and  the  dense  unyielding  fibrous  band 
at  the  base  of  the  prostate,  into  which  the  muscular  fibres  arc  inserted. 

The  incision  should  commence  about  three  lines  in  front  of  the 
gland,  and  should  not  extend  beyond  its  circumference,  so  that  there 
may  be  no  risk  of  the  ilio-vesical  fascia  being  divided,  as  such 
division  would  admit  of  infiltration  by  breaking  up  the  barrier  which 


LITHOTOMY. 


03J 


this  fascia  constitutes  between  the  external  and  internal  cellular 
tissues.  The  edge  of  the  knife  should  be  directed  downwards  and  out- 
wards." If  it  beheld  too  horizontally,  the  section  of  the  prostate,  so 
made  as  not  to  extend  beyond  its  base,  would  be  too  limited,  and  the 
planes  of  the  external  and  internal  incisions  would  not  correspond  ; 
if  too  vertically,  tbe  section  obtained  would  also  be  too  limited,  and 
the  rectum  would  be  endangered.  The  finger  should  be  so  placed  as 
to  protect  the  rectum,  and  should  follow  the  knife,  which  is  with- 
drawn as  soon  as  the  incision  has  been  made,  and  immediately  after- 
wards the  principal  assistant  withdraws  the  staff ;  the  surgeon  retaining 
his  finger  in  the  section  of  the  prostate,  prevents  the  escape  of  the 
urine.  In  most  instances  the  stone  can  be  felt  with  the  front  of  the 
finger  ;  the  forceps  should  then  be  introduced,  the  finger  being -used 
as  °a  guide.    The  finger  is  withdrawn  as  the  instrument  enters,  and 

Fig.  218. 


From  Liston 


at  this  moment  the  blades  of  the  forceps  should  be  opened ;  and  in  the 
majority  of  cases  the  gush  of  urine  places  the  calculus  between  the 
jaws  of  the  instrument.  If  the  stone  is  not  secured  in  this  manner, 
the  forceps  should  be  closed  until  it  reaches  the  stone,  when  its  blades 
should  be  opened,  the  stone  seized,  and  efforts  made  to  extract  it,  the 
handles  of  the  forceps  being  depressed  so  that  the  line  of  extraction 
may  be  in  the  direction  of  the  axis  of  the  pelvis,  and  the  forefinger  of 
the  left  hand  preventing  the  descent  of  the  bladder  with  the  stone 
and  forceps.  It  facilitates  the  remaining  steps  of  the  operation  if 
the  external  incision  be  made  free ;  but  the  internal  incision  should  bo 
limited  ; — the  great  object  being  to  avoid  cutting  beyond  the  circum- 
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ference  of  the  prostate,  so  that  the  ilio-yesical  fascia,  which  is  th. 
barrier  between  the  external  and  internal  cellular  tissues,  may  be 
entire.  The  prostate,  the  mucous  coat  and  muscular  fibres  at  the  neck 
of  the  bladder,  are  so  yielding  that  the  wound  can  be  easily  dilated 
without  any  laceration,  and  thus  a  stone  of  very  considerable  size  can 
be  readily  extracted  through  an  incision  of  very  limited  extent,  perhaps 
not  more  than  seven  or  eight  lines  in  length,  and  not  extending 
into  the  bladder  beyond  the  base  of  the  prostate.  If  the  stone  be 
too  large  to  be  safely  extracted  through  the  limited  opening  now 
described,  the  most  judicious  course  then  is  to  introduce  a  probe- 
pointed  bistoury  along  the  finger,  and  effect  a  similar  incision  on  the 
right  side  of  the  prostate;  in  short,  to  make  what  is  called  the 
bilateral  section  of  the  gland— a  proceeding  which  may  be  adopted 
from  the  first,  if  it  is  certain  that  the  stone  is  too  large  to  be  extracted 
through  a  section  on  one  side  of  the  prostate  gland. 

It  having  been  ascertained  by  the  appearance  of  the  stone,  or,  if 
necessary,  by  the  use  of  the  searcher,  that  there  is  not  another 
calculus,  the  elastic  tube  is  introduced  into  the  wound  to  facilitate 
the  escape  of  the  urine,  and  thereby  to  diminish  the  danger  of  infiltra- 
tion; and  for  the  promotion  of  the  same  object,  the  patient  after 
being  removed  to  bed,  is  placed  on  his  back  with  his  shoulders  a  little 
raised.  Such  is  the  simple  and  safe  mode  of  performing  lithotomy 
with  the  knife,  recommended  by  Mr.  Liston,  and  which  I  often  wit- 
nessed with  the  greatest  admiration  when  I  was  his  pupil. 

The  structures  divided  in  this  operation  are  the  integument,  two 
sets  of  fascia?,  namely,  the  superficial  fascia,  and  the  two  layers  of  the 
deep  fascia  ;  the  ti-ansverse  muscle  of  the  perineum  on  the  left  side, 
some  of  the  fibres  of  the  levator  ani,  and  the  muscular  fibres  between 
the  two  layers  of  the  deep  fascia ;  the  external  hemorrhoidal  arteries, 
and  the  transverse  artery,  with  their  associate  veins  and  nerves ;  the 
cellular  and  adipose  tissue  in  the  ischio-rectal  excavation  ;  a  few  lines 
of  the  back  part  of  the  membranous  portion  of  the  urethra,  the  pros- 
tatic portion  of  the  urethra,  the  left  lobe  of  the  prostate  gland,  and 
the  dense,  unyielding,  fibrous  band  at  the  base  of  the  prostate,  into 
which  the  muscular  fibres  are  inserted.    If  the  incisions  are  properly 
arranged,  the  above  are  the  only  structures  that  will  be  interfered 
with.    The  principal  dangers  to  be  guarded  against  are,  bruising  the 
soft  parts,  wounding  the  rectum,  wounding  some  important  artery,  as 
the  artery  of  the  bulb,  and  too  extensive  division  in  making  the 
section  of  the  prostate.    The  precautions  to  be  adopted  for  avoiding 
the  first  and  second  of  these  dangers  have  been  mentioned  ;  the  third 
is  avoided  by  not  commencing  the  incision  too  high  up ;  and  the 
fourth  by  limiting  the  extent  of  the  incision  so  as  not  to  cut  the 
bladder  beyond  the  circumference  of  the  prostate.     Some  arteries 
occasionally  deviate  from  their  usual  arrangement,  and  are  then  in 
danger  of  being  wouuded.    The  artery  of  the  bulb  occasionally  arises 
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from  the  pudic  near  the  tuber  ischii,  and  crosses  the  line  of  incision. 
Should  it  be  wounded,  it  ought  if  possible  to  be  secured  by  a  ligature. 
The  pudic  artery,  even  when  presenting  that  abnormal  arrangement 
in  which  it  lies  on  the  posterior  edge  of  the  prostate,  would  be 
wounded  only  if  the  incision  reached  beyond  the  gland ; — an  addi- 
tional reason  to  that  already  given  for  limiting  the  extent  of  the 
section.  In  old  persons  there  is  sometimes  venous  hemorrhage  from 
the  veins  around  the  prostate,  which  often  become  enlarged  at  an 
advanced  period  of  life.  This  is  most  efficiently  arrested  by  pressing 
some  plugs  of  lint  around  the  tube  ;  and  the  same  plan  is  adopted  in 
the  case  of  arterial  hemorrhage,  when  it  is  difficult  to  find  the  artery, 
and  the  hemorrhage  does  not  cease  on  the  thighs  being  brought 
together,  which,  however,  it  often  does,  from  the  opposite  sides  of  the 
wound  being  then  more  closely  pressed  against  each  other.  In  the 
event  of  lint  being  introduced,  it  is  necessary  to  be  exceedingly  care- 
ful that  the  tube  be  kept  completely  pervious. 

The  principal  object  of  the  tube  being  to  prevent  urinary  infiltra- 
tion, it  is  retained  until  it  is  reasonable  to  suppose  that  the  cells  of 
the  cellular  tissue  are  closed  by  effusion  of  lymph.  In  young 
persons,  twenty-four  hours  will  be  sufficient  for  this  purpose,  the 
process  of  effusion  being  rapid  at  that  period  of  life  ;  but  in  persons 
of  a  more  advanced  age,  or  of  a  relaxed  habit  of  body,  it  should  be 
retained  for  at  least  forty-eight  or  fifty  hours  ;  and  the  greatest  care 
taken  for  the  first  few  hours  after  the  operation  until  the  urine 
become  colourless,  to  observe  that  occlusion  of  the  tube  be  not  pro- 
duced by  coagulated  blood.  The  important  objects  of  attention  for 
the  first  few  hours  are,  that  there  be  no  hemorrhage,  that  the  tube 
be  pervious,  and  that  the  urine  flow  plentifully,  and  gradually  become 
colourless.  The  secretion  having  become  colourless,  and  no  par- 
ticular constitutional  sympathy  having  manifested  itself,  the  early  and 
principal  dangers  are  passed.  On  the  withdrawal  of  the  tube,  the 
wound  maybe  dressed  with  a  little  lint,  and  subsequently  with  a  little 
lint  dipped  in  oil,  resinous  ointment  or  turpentine  liniment,  according 
to  the  particular  state  of  the  granulations.  In  many  instances  no 
application  whatever  is  required.  The  greatest  care  should  be  taken 
to  keep  the  nates  free  from  inflammation  and  excoriation  by  the  use 
of  the  spirit  lotion,  lard,  and  the  frequent  change  of  sheets,  so  as  to 
keep  the  parts  as  dry  as  possible ;  the  mind  should  be  encouraged, 
the  strength  kept  up  by  all  means  which  in  the  particular  circum- 
stances of  the  case  would  be  judicious,  the  frequent  error  of  keeping 
the  patient  too  low  avoided,  and  the  constitutional  treatment  in  other 
respects  conducted  according  to  the  common  principles  of  surgery. 
In  the  course  of  eight  or  ten  days  a  little  urine  comes  by  the  urethra, 
generally  causing  a  slight  pain  and  irritation  the  first  time,  and  the 
patient  seldom  feels  so  well  for  that  day  j  the  quantity  gradually 
increases,  and  in  three  or  four  weeks,  sometimes  more  and  sometimes 
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less,  the  whole  comes  by  the  urethra,  and  the  continuity  of  the  parts 
is  restored  by  the  healing  of  the  wouud,  after  which  the  treatment 
proper  for  the  diathesis  should  be  continued,  as  reproduction  of  stone 
occasionally,  though  very  rarely,  occurs. 

RESULTS  AND  CAUSES  OF  DEATH. 

From  a  limited  number  of  cases,  no  correct  estimate  can  be  formed 
of  the  general  mortality  from  lithotomy.  Great  success  may  attend 
the  operation  in  a  limited  number  of  cases,  but  different  results  are 
obtained  when  the  number  is  greatly  increased.  Surgeons  of  extensive 
experience  are  well  aware  of  this  fact.  "  Ten,  twenty,  thirty  cases 
may  succeed  without  interruption,  and  the  operator  flatters  himself 
he  is  never  to  lose  a  patient,  when  two  or  three  deaths  follow  in 
quick  succession,  and  reduce  him  to  a  level  with  his  neighbours  ;  or 
at  least  within  the  limits  of  variation  which  the  analysis  of  a  large 
number  of  cases  indicates."  The  following  results  strikingly  illustrate 
this  point  :— At  the  period  I  ceased  to  be  a  pupil  of  Mr.  Liston's  he 
had  operated  on  32  patients  in  succession,  and  lost  only  1  ;  but  his 
next  patient  died,  and  increased  his  deaths  from  1  in  32  to  2  in  33. 
Mr.  Liston,  in  6  years,  operatedon  24  patients  in  University  College 
Hospital,  and  all  recovered.  During  the  whole  period  of  his  con- 
nexion with  this  hospital  he  operated  on  37  patients  in  all,  of  whom 
5  died,  increasing  his  mortality  to  1  in  7*2.  In  Norwich  Hospital,  38 
patients  were  successively  operated  upon  by  Dalrymple,  Norgate,  and 
Crosse,  and  all  recovered  ;  but  the  average  mortality  in  that  hospital, 
taken  from  704  cases,  has  been  1  in  7f .  Mr.  Coulson,  in  his  ad- 
mirable work  on  Lithotrity  and  Lithotomy,  gives  a  table  of  6369 
operations ;  the  number  of  deaths  was  958  ;  and  the  general  mor- 
tality, therefore,  is  1  in  6 -62  cases.  The  average  mortality  in  Eng- 
land, deduced  from  1743  cases  of  the  lateral  operation,  is  1  in  6*93  ; 
in  France  it  is  1  in  5*7  ;  and  for  Em-ope  generally,  1  in  5-14. 

Age  exerts  a  remarkable  influence  on  the  mortality  after  lithotomy, 
as  the  following  table  from  Coulson  demonstrates  : — In  2972  cases, 
the  mortality  increased  at  each  successive  decimal  period.  Thus,  be- 
low 10  years  it  is  1  in  13,  and  thence  gradually  augments,  from  10  to 
80  years,  to  1  in  9,  1  in  6,  ]  in  5,  1  in  4,  1  in  3-65,  1  in  3-23,  1  in 
2-71. 

Causes  of  Death. — The  principal  causes  of  death  are,  1st,  shock  ; 
2nd,  hemorrhage;  3rd,  diffuse  inflammation  of  the  cellular  tissue 
around  the  neck  of  the  bladder,  between  it  and  the  rectum,  and 
underneath  the  peritoneum  ;  4th,  simple  peritonitis  and  pyannia. 
Shock  is  very  rarely  a  cause  of  death  since  the  introduction  of  chloro- 
form. Fatal  hemorrhage  is  a  very  unusual  occurrence  ;  I  have  never 
met  with  it  in  my  own  experience  in  hospital  or  in  private  practice, 
and  I  have  never  seen  it  in  the  practice  of  any  of  my  colleagues,  not- 
withstanding the  great  number  of  cases  cut  for  stone  in  this  place. 
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Mr.  Liston  states  that  he  had  only  one  case  of  severe  bleeding  in  100 
operations.  It  is  singular  to  observe  how  much  more  prevalent  this 
accident  is  on  the  Continent.  Boyer  states  that  hemorrhage  is  one 
of  the  chief  dangers  of  lithotomy  j  and  Begin,  after  great  pains 
to  ascertain  the  proportion  of  fatal  cases  produced  by  hemorrhage, 
sets  it  down  that  one  death  out  of  every  four  deaths  after  lithotomy 
is  occasioned  by  hemorrhage.  The  difference  may  be  owing  to  the 
use  of  the  lithotome  cache.  It  is  well  known  that  hemorrhage  was 
more  common  in  England  when  the  cutting  gorget  was  used  £than 
it  has  been  since  the  introduction  of  the  knife.  The  sources  of  her 
morrhage  and  the  treatment  have  already  been  mentioned.  Of  all 
causes  of  death,  diffuse  inflammation  of  the  cellular  tissue  around  the 
neck  of  the  bladder  is  by  far  the  most  frequent.  This  may  be  caused 
in  one  of  two  ways  :  by  infiltration  of  urine,  owiug  to  the  mucus 
being  carried  beyond  the  prostate,  or  to  bruising  in  the  extraction  of 
a  large  calculus.  Rigors,  dry  heat  of  skin,  quick  pulse,  dry  brown 
tongue,  some  pain  and  tenderness  at  the  lower  part  of  the  abdomen, 
especially  on  the  left  side,  and  afterwards  tympanitic  distension  of 
abdomen,  hiccup,  weak  and  often  intermittent  pulse,  are  the  principal 
symptoms  of  diffuse  cellulitis  when  caused  by  infiltration  of  urine,  and 
they  are  the  same  in  character,  and  nearly  as  fatal,  when  produced  by 
bruising.  The  treatment  is  conducted  on  the  general  principles,  as  in 
the  treatment  of  diffuse  cellulitis  in  other  parts.  Ammonia,  wine, 
brandy,  and  nourishment,  are  the  chief  means,  and  in  some  instances 
free  incision  into  the  sloughing  and  infiltrated  tissue  may  be  the  means 
of  saving  a  patient,  as  occurred  in  one  case  in  the  practice  of  Brodie. 

The  influence  of  the  size  of  the  stone  on  the  mortality  after  litho- 
tomy will  now  be  clearly  understood,  and  the  explanation  will  be  evi- 
dent of  the  well-known  fact,  that  the  mortality  increases  in  the  direct 
ratio  of  the  size  of  the  calculus.  It  has  been  well  observed,  "that  the 
surgeon  is  often  placed  between  the  horns  of  a  dilemma.  He  must 
either  cut  beyond  the  limits  of  the  prostate,  and  thus  incur  the  risk 
of  inducing  urinary  infiltration  of,  or  diffuse  inflammation  in,  the 
cellular  tissue,  or  else  by  limiting  his  incision  to  the  margin  of  the 
gland,  and  thus,  having  perhaps  an  aperture  of  insufficient  size, 
inflict  severe  injury  by  the  bruising  and  laceration  of  parts  during 
forcible  and  possibly  prolonged  efforts  at  extraction."  Mr.  Crosse 
of  Norwich  has  drawn  up  a  table  of  703  cases,  which  shows  very 
clearly  how  the  danger  of  the  operation  increases  with  the  size  of 
the  stone.    He  found  that  when  the  weight  of  the  stone  was  under 

1  ounce,  the  deaths  were  in  the  proportion  of  1  in  11-25  cases- 
when  from  1  to  2  ounces,  there  was  1  death  in  6  G1  cases  ;  when  from 

2  to  3  ounces,  1  death  in  2-18  ■  when  from  3  to  i  ounces,  1  death  in 
1-57  ;  when  from  4  to  5  ounces,  1  death  in  1-GG  cases. 

When  peritonitis  or  pyaemia  occur,  they  must  be  treated  in  accor- 
dance with  the  principles  proper  for  these  states. 
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HISTORICAL  SKETCH  OF  PERINEAL  LITHOTOMY,  AND  THE  VARIOUS 
MODES  OF  OPERATING. 

THE  METHOD  OF  CELSUS. 

This  mode  of  operating,  the  most  ancient  on  record,  and  the  only 
one  in  use  down  to  the  sixteenth  century,  deriving  its  name  of  Litho- 
tomia  Celsiana  from  having  been  described  by  Celsus,  has  also  been 
called  cutting  on  the  gripe,  and,  the  operation  by  the  apparatus  minor, 
on  account  of  the  fewness  of  the  instruments  required, — a  knife  and 
a  hook,  and  sometimes  only  a  knife,  having  been  used. 

The  rectum  having  been  emptied  by  means  of  a  clyster,  and  the 
patient  having  walked  about  the  room  to  bring  the  stone  down  to  the 
neck  of  the  bladder,  he  was  placed  in  the  lap  of  an  assistant,  whose 
duty  it  was  to  hold  him,  and  to  keep  the  thighs  bent  and  separated 
so  as  to  expose  the  perineum.  Sometimes,  if  the  patient  was  not  a 
young  person,  two  assistants  were  strapped  together  by  the  thighs 
to  support  him  between  them,  each  having  charge  of  a  thigh.  The 
operator,  having  oiled  his  fingers,  introduced  the  index  and  middle 
fingers  of  the  left  hand  into  the  rectum,  and  endeavoured  to  get  them 
behind  the  stone,  to  force  it  forwards  to  the  neck  of  the  bladder,  and 
to  make  it  cause  a  prominence  in  the  perineum.  A  lunated  incision 
was  then  made,  having  its  convexity  forwards  to  the  bulb  of  the 
urethra  and  its  concavity  backwards  to  the  anus,  the  extremities  being 
directed  to  the  ischia.  The  words  of  Celsus,  "cornibus  ad  ischia 
spectantibus,"  show  that  those  writers  are  mistaken  who  say  that  the 
extremities  of  the  incision  were  directed  to  the  left  hip.  The  parts 
between  the  middle  of  this  incision  and  the  stone  were  cut  through, 
and  the  operator  then  endeavoured  to  press  the  stone  through  the 
wound,  or  to  extract  it  by  means  of  a  hook. 

THE  OPERATION  BY  THE  APPARATUS  MAJOR. 

The  next  operation  we  read  of  in  the  history  of  perineal  lithotomy 
is  known  by  the  names  of  the  operation  of  Johannes  Romanus,  by 
whom  it  was  devised, — the  Marian  operation,  or  the  Sectio  Mariana, 
in  consequence  of  a  minute  description  of  it  having  been  given  by 
Marianus  Sanctus,  a  pupil  of  Johannes  Romanus, — the  operation  by 
the  apparatus  major,  from  the  multiplicity  of  instruments  employed 
(l'operation  par  le  grand  appareil,  Fr.),and  median  lithotomy,  from  the 
first  incision  having  been  made  in  the  mesial  line  in  the  perineum. 
The  reason  assigned  for  the  introduction  of  this  mode,  and  the  aban- 
donment of  that  previously  in  use,  was  the  declaration  of  Hippocrates 
that  "  wounds  of  membranous  parts  are  mortal."  It  was  supposed, 
however,  that  such  parts  might  be  dilated  with  safety,  and  it  was  on 
the  principle  of  dilatation  that  the  operation  was  founded.  The 
patient  having  been  placed  on  a  table  with  his  shoulders  raised,  his 
hands  were  bound  to  his  feet,  and  the  latter  were  separated  from  each 
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other,  drawn  upwards,  and  still  more  firmly  fixed  by  turns  of 
taUbge  passed  round  his  neck  and  shoulders  ;  and  m  this  attitude  he 
waa  held  by  assistants.  A  grooved  staff  was  then  introduced  mto  the 
bladder,  and  an  incision  made  with  a  razor  in  the  middle  line  of  the 
perineum  extending  from  behind  the  scrotum  to  near  the  verge  of  the 
Lus  j  by  the  further  application  of  the  knife  the  bulbous  portion  of 

Figs.  219—224. 


Iustruments  constituting  the  "  Apparatus  Major." 


the  urethra  was  opened  ;  and  this  was  all  the  cutting  employed  in  the 
operation.  The  operator  having  the  point  of  the  knife  lodged  in  the 
groove  of  the  staff,  introduced  a  probe  into  the  bladder,  guiding  it  by 
the  knife  into  the  groove,  and  by  the  staff  into  the  bladder.  The 
knife  and  staff  having  been  withdrawn,  the  instruments  for  dilatation 
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were  then  used.  These  were  two,  called  the  male  and  female  con- 
ductors. The  female  conductor,  which  was  a  long  director  with  a 
groove,  was  introduced  along  the  probe,  when  the  latter  was  with- 
drawn, and  the  point  of  the  male  conductor  having  been  placed  in  the 
groove  of  the  female,  was  pressed  onward  into  the  bladder.  The 
lithotomist  then,  by  taking  the  extremity  of  a  conductor  in  each 
hand,  and  separating  them  from  each  other,  commenced  the  work  of 
dilating,  or  rather  tearing  up  the  membranous  and  prostatic  portions 
of  the  urethra  and  the  neck  of  the  bladder.  After  all  the  dilatation 
that  could  be  effected  by  the  conductors  had  been  accomplished,  the 
grand  forceps  was  introduced  between  them  into  the  bladder,  and 
employed  first  in  still  increasing  the  dilatation,  and  then  in  seizing  and 
extracting  the  stone.  After  Marianus,  who  gave  the  .first  description 
of  the  operation,  his  successors  contrived  many  other  instruments  to 
be  used  after  the  male  and  female  conductors,  in  tearing  open  the 
neck  of  the  bladder.  The  principal  of  these  were  the  gorget  of  those 
days,  which  was  in  use  in  the  time  of  Collot,  though  its  employment 
was  not  patronized  by  him ;  the  simple  dilator,  which  dilated  by  its 
handles  being  brought  together ;  the  dilator  of  some  authors,  an 
entirely  different  instrument  ;  and  the  double  dilator.  By  some  or 
other,  or  all  of  the  above-mentioned  instruments,  together  with  the 
fingers  of  the  operator,  the  membranous  and  prostatic  portions  of  the 
urethra,  prostate  gland,  and  neck  of  the  bladder,  were  torn  open  to 
make  room  for  the  extraction  of  the  stone.  The  cruelties  of  this 
operation  could  scarcely  have  been  exceeded ;  but  although  its  results 
were  such  as  might  have  been  expected,  it  was  still  practised  from 
1520,  when  it  was  first  proposed,  to  1697,  when  Frere  Jacques  de 
Beaulieu  taught  the  surgeons  of  Paris  to  despise  it,  and  proposed 
another  mode  of  operation. 

Some  of  the  most  celebrated  operators  with  the  grand  appareil,  were 
Marianus,  Pai-seus,  the  family  of  the  Collots,  who  were  Lithotomists 
to  the  kings  of  France  for  several  generations  (the  elder  Collot  having 
been  appointed  Royal  Lithotomist  to  Henry  II.,  and  having  been  the 
first  person  on  whom  that  title  was  conferred),  Octavius  de  Ville, 
Toletus,  and  Mery  and  Marechal,  the  surgeons-in-chief  to  the  Hotel- 
Dieu  and  La  Charite  Hospitals  in  Paris. 

OPERATION  OF  FRERE  JACQUES. 

Frere  Jacques,  a  native  of  Langsauniere,  in  Burgundy,  devised  a 
method  of  cutting  for  the  stone,  which  shall  presently  be  described. 
Having  practised  this  method  with  success  in  various  towns  on  the 
Continent,  he  went  to  Paris,  where  he  had  influence  enough  to  obtain 
from  President  Harley  an  order  to  perform  his  operation  on  a  dead 
body  in  the  Hotel-Dieu,  in  the  presence  of  the  surgeons  of  Paris.  Mery, 
surgeon-in-chief  of  the  hospital,  was  required  to  report  regarding  it. 

On  the  7th  of  December,  1697,  Mery  received  the  first  order  to 
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witness  Frere  Jacques  cut  a  dead  body  for  the  stone  in  the  Hotel- 
Dieu,  and  on  this  experiment  he  gave  a  most  favourable  report.  On 
the  14th  of  the  same  month  he  received  a  second  order  from  the 
President  to  witness  Frere  Jacques  make  further  trials  of  his  operation 
on  dead  bodies  in  the  Hotel-Dieu  ;  and  it  is  remarkable  that  Mery, 
who  indeed  is  supposed  to  have  been  influenced  by  the  violent 
jealousies  entertained  towards  Frere  Jacques  by  the  lithotomists  and 
surgeons  of  the  day,  and  to  have  become  the  organ  of  their  party, 
reported  in  opposite  terms  of  those  further  experiments,  and  con- 
demned what  previously  he  had  strongly  praised.  In  consequence  of 
this,  Frere  Jacques  lost  the  support  of  President  Harley,  and  being 
dispirited,  left  Paris  without  being  allowed  to  perform  his  operation 
on  the  living  body.  He  then  went  to  Fontainebleau,  where  he  was 
introduced  to  Daschene,  one  of  the  physicians  to  the  court ;  to  Bour- 
delot,  physician  to  the  Duchess  of  Burgundy  ;  to  Fagon,  physician, 
and  to  Felix,  surgeon,  to  Louis  XIV.  ;  and  by  the  influence  of  these 
gentlemen  an  order  was  given  by  the  court,  that  he  should  perform 
his  operation  on  a  boy  from  Versailles,  then  living  at  Fontainebleau, 
who  was  afflicted  with  stone.  He  performed  the  operation  in  the 
presence  of  the  above-named  gentlemen,  and  in  a  manner  to  com- 
mand their  admiration,  and  in  three  weeks  the  boy  was  seen 
running  in  the  streets  perfectly  well.  The  consequences  were, 
that  Frere  Jacques  cut  six  other  persons  at  Fontainebleau,  gained 
the  favour  of  the  court,  and  the  enthusiasm  of  the  people,  and 
returning  to  Paris,  and  there  operating  in  private  on  twelve 
persons,  produced  such  an  impression  on  the  public  mind,  that 
President  Harley  summoned  a  meeting  of  the  physicians,  surgeons, 
and  managers  of  the  Hotel-Dieu,  together  with  the  magistrates  of 
Paris,  and  others,  at  the  palace  of  the  archbishop,  on  the  7th  of 
April,  1698,  requiring  another  report  on  this  operation.  The  contest 
at  this  meeting  is  said  to  have  been  very  violent.  The  operators  by 
the  apparatus  major,  finding  that  all  they  had  been  proud  of  in  their 
method  was  in  danger,  with  themselves,  of  falling  into  neglect,  were 
as  strong  in  their  opposition  to  the  new  mode  as  the  friends  of  FrSre 
Jacques  were  in  their  approval  of  it ;  but  the  final  result  of  the  dis- 
cussion was,  that  the  latter  were  triumphant,  and  it  was  resolved  that, 
in  the  ensuing  season  of  cutting  for  the  stone,  Frdre  Jacques  should 
be  allowed  to  perform  his  operation  in  the  Hotel-Dieu  and  at  La 
Charite.  He  operated  accordingly,  but  unfortunately  for  him,  of 
sixty-two  patients  whom  he  cut  in  those  hospitals,  twenty-five  died, 
seven  having  been  carried  dead  out  of  La  Charite  in  one  day.  This 
occasioned  the  renewal  of  the  persecution  which  had  before  been 
directed  against  him,  and  it  was  now  carried  on  not  only  by  the  litho- 
tomists and  surgeons,  but  also  by  the  priests,  whose  violent  hatred  ho 
had  incurred  on  account  of  his  accusing  them  of  having  poisoned  his 
patients  and  injured  their  wounds  for  the  purpose  of  bringing  dis- 
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credit  on  his  operation.  A  second  time,  therefore,  he  left  Paris,  but 
continued  to  practise  his  operation  in  the  chief  towns  of  France  and  in 
Holland  and  Germany,  to  the  great  admiration  of  those  who  witnessed 
his  proceedings.  Up  to  this  period  of  his  career,  Frere  Jacques 
was  perfectly  ignorant  of  anatomy ;  he  was  not  aware  of  the  danger 
of  wounding  parts,  the  structure  of  which  was  unknown  to  him  •  and 
hence  he  had  all  the  boldness  of  a  man  unconscious  of  danger.  In 
the  operation  hitherto  practised  by  him,  called,  in  the  history  of  his 
proceedings,  his  original  uncorrected  operation,  he  introduced  into  the 
bladder  a  large  peculiarly-shaped  staff,  without  a  groove,  and  holding 
it  with  his  left  hand,  he  with  the  right  plunged  a  long  dagger-shaped 
knife  along  the  side  of  the  tuber  ischii  of  the  left  side  into  the 
bladder  ;  having  made  a  sufficiently  lai'ge  opening,  he  next  introduced 
into  the  bladder  a  conductor  through  the  wound,  and  having  carried 
a  forceps  along  the  conductor  into  the  bladder,  he  then  withdrew  the 
conductor  and  staff,  and  endeavoured  to  extract  the  stone.  The  staff, 
as  we  have  already  stated,  had  no  groove,  nor  was  it  used  to  guide  the 
knife  into  the  bladder. 

Fagon,  the  king's  physician,  was  deeply  impressed  with  the  bold- 
ness with  which  Frere  Jacques  performed  his  operation,  and  being 
himself  afflicted  with  stone,  he  formed  the  resolution  of  allowing  Frere 
Jacques  to  operate  on  himself ;  and  partly  perhaps  with  that  view,  and 
partly  from  admiration  of  his  boldness  and  benevolence,  he  invited  him 
to  return  to  Versailles,  and  kindly  inducing  him  to  live  in  his  house, 
persuaded  him  to  study  anatomy,  and  to  make  dissections  under  the 
direction  of  the  celebrated  Du  Verney.  Frere  Jacques  operated  on 
the  dead  body,  and  the  parts  were  then  dissected  by  Du  Verney,  who, 
together  with  Fagon  and  Felix,  the  king's  physician  and  surgeon, 
pointed  out  to  him  the  dangers  against  which  he  had  to  guard  ;  and 
the  result  was,  that  they  induced  him  to  perform  what  is  called  his 
second,  or  improved  operation,  which  differed  from  the  former  in  the 
use  of  a  grooved  staff  for  conducting  the  knife  into  the  bladder.  This 
operation  he  practised  on  the  dead  body,  in  the  presence  of  his  three 
friends,  until  Du  Verney  pronounced  his  experiments  on  the  dead 
body  perfect ;  and  his  success  on  the  living  body  was  such  that  he  at 
one  time  cut  thirty-eight  persons  without  losing  a  single  patient. 
Such  is  the  history  of  Frere  Jacques's  improved  method,  which  has 
always  been  considered  as  the  foundation  of  the  very  superior  mode 
of  perineal  lithotomy  practised  in  the  present  day. 

A  celebrated  writer  gives  the  following  account  of  an  event  which 
occurred  about  this  part  of  Frere  Jacques's  career,  and  exercised 
great  influence  on  public  opinion  with  reference  to  his  operation  : — 

"  There  were  at  this  moment  two  men  of  eminent  rank  who  had 
resolved  to  submit  to  the  operation  of  Frere  Jacques  ;  the  one,  Mr. 
Fagon,  first  physician  to  Louis  XIV.,  the  other  the  Marechal  de 
Lorges  ;  both  had  taken  measures  to  ensure  the  success  of  the  ope- 
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ration ;  but  in  the  very  moment  that  FrSre  J acques  was  about  to 
obtain  the  most  distinguished  honour,  he  suffered  a  sad  reverse  of 
fortune.  Mr.  Fagon  had  himself  taught  Frere  Jacques,  and  with  the 
assistance  of  Du  Verney,  the  celebrated  anatomist,  and  Felix,  first 
surgeon  to  the  king,  had  made  him  go  through  a  series  of  dissections. 
His  operation  was  reformed  according  to  their  desire ;  he  had  for- 
saken his  big  round  staff,  and  cut  upon  a  grooved  one ;  he  had  ope- 
rated on  thirty  patients  in  the  Hotel-Dieu  of  Versailles  with  unin- 
terrupted success  ;  he  had  already  sounded  Fagon,  and  felt  the  stone ; 
yet  Fagon,  though  thus  far  advanced  in  this  generous  design,  was  pre- 
vailed on,  by  the  solicitations  of  his  friends,  to  put  himself  into  the 
hands  of  Marechal,  who  had  learned  to  perform  Frere  Jacques's  ope- 
ration. Marechal  accordingly  performed  the  operation,  and  Fagon 
survived,  and  in  a  few  weeks  went  abroad  in  his  carriage.  The  Mare- 
chal de  Lorges,  of  distinguished  rank  and  great  fortune,  proceeded 
with  equal  precaution ;  he  assembled  in  his  hotel  twenty-two  poor 
people  afflicted  with  the  stone,  who  were  cut  by  Frere  Jacques  with 
perfect  success ;  but  while  the  poor  patients  survived,  the  Marechal 
himself  died  in  tortures  the  day  following  the  operation.  This  was 
decisive  of  the  fate  of  our  operator.  The  Marechal  de  Lorges  lying 
dead  in  his  superb  hotel,  while  Fagon,  cut  by  Marechal,  was  rolling 
in  his  chariot  in  the  streets  of  Paris,  was  a  triumph  for  the  regular 
lithotomists,  and  a  mortal  blow  to  the  reputation  of  Frere  Jacques, 
who  now  departed  from  Paris  never  to  return." 

Frere  Jacques  operated  on  nearly  five  thousand  patients  in  all ;  he 
was  benevolent,  candid,  and  disinterested ;  he  never  accepted  more 
money  for  his  services  than  was  necessary  to  mend  his  shoes  and  to 
sharpen  his  instruments.  He  operated  with  astonishing  success  in 
different  parts  of  France  ;  also  at  Amsterdam,  where  he  was  presented 
with  a  gold  medal  for  his  public  services ;  at  the  Hague,  where  he 
received  a  present  of  gold  sounds,  which  it  is  said  he  afterwards  had 
melted  to  give  to  the  poor  ;  and  at  Delft,  Leyden,  Padua,  and  many 
other  places ;  after  which  he  went  to  Rome  to  receive  the  benedic- 
tion of  the  Pope  ;  and  then  returning  to  his  native  village,  at  an  ad- 
vanced period  of  life,  he  distributed  among  the  poor  what  little 
money  he  possessed,  and  died,  according  to  Morand,  in  June,  1714. 

RAU's  OPERATION. 

Rau,  Professor  of  Anatomy  at  Leyden,  and  teacher  of  the  celebrated 
Albinus,  was  the  next  great  lithotomist  that  appeared.  He  had  seen 
Frere  J  acques  operate,  and  had  himself  operated  with  great  success  ; 
but  he  refused  to  tell  any  one  his  mode  of  proceeding,  and  died  with- 
out leaving  any  description  of  it.  From  the  account  which  Albinus 
gives  of  it,  it  is  believed  that  its  peculiarity  consisted  iu  cutting  into 
the  bladder  behind  the  prostate,  and  dividing  the  prostate  by  cutting 
from  behind  forwards,  instead  of,  as  in  Frere  Jacques's  improved 
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operation,  from  before  backwards.    In  this  proceeding,  a  grooved 
staff  was  used. 

CHESELDEN'S  OPERATION. 

The  celebrated  Cheselden,  surgeon  to  St.  Thomas's  Hospital,  Lon- 
don, being  deeply  impressed  with  the  success  of  the  operations  of 
Frlre  Jacques  and  Rail,  resolved  to  abandon  hypogastric  lithotomy,  or, 
as  he  called  it,  of  cutting  into  the  bladder  by  the  highway,  and  to  per- 
form perineal  lithotomy.  From  Cheselden's  own  description  of  his 
proceedings,  contained  in  the  appendix  to  different  editions  of  his 
"  Anatomy,"  and  from  the  account  of  the  operation  as  he  at  one  time 
practised  it,  given  by  Douglas,  who  states  that  he  received  it  from 
Cheselden  himself, — it  is  perfectly  clear  that  when  he  first  practised 
perineal  lithotomy,  after  making  his  incision  in  the  perineum,  he 
endeavoured  to  cut  into  the  under  part  of  the  lateral  region  of  the 
bladder,  and  then  fixing  his  knife  in  the  staff,  he  divided  the  prostate 
gland  and  neck  of  the  bladder  from  behind  forwards.  This  method, 
however,  he  afterwards  abandoned,  as  being  not  only  difficult  of  per- 
formance, but  also  unsuccessful,  chiefly  from  sloughing  and  infiltra- 
tion of  the  cellular  tissue. 

Cheselden's  second  operation  has  been  uniformly  regarded  as  supe- 
rior to  any  adopted  before  his  time  ;  and,  indeed,  with  slight  modifi- 
cations, it  is  nearly  the  same  as  that  practised  by  most  of  the  best 
lithotomists  at  the  present  day.  On  this  subject,  the  lamented  Mr. 
Liston  wrote,  as  his  deliberate  opinion, — and,  in  former  clays,  when  I 
had  the  great  privilege  of  being  his  pupil,  I  repeatedly  heard  him 
make  the  same  statement, — "  Depend  upon  it  that,  somewhat  modi- 
fied, it  is  the  best  operation  that  can  be  performed  ;  it  is  one  I 
have  practised  with  little  alteration  for  many  years,  and  in  not  a  few 
cases,  and  I  see  no  reason  to  change  it  for  any  other."  The  following 
is  Cheselden's  account  of  his  second  operation,  as  I  find  it  given  by 
him  at  page  330  of  the  thirteenth  edition  of  his  work  on  Anatomy 
now  before  me  : — 

"  I  first  make  as  long  an  incision  as  I  can,  beginning  near  the  place 
where  the  operation  ends,  and  cutting  down  between  the  musculus 
accelerator  urinae  and  erector  penis,  and  by  the  side  of  the  intesti- 
num  rectum.  I  then  feel  for  the  staff,  holding  down  the  gut  all  the 
time,  with  one  or  two  fingers  of  my  left  hand,  and  cut  upon  it  in  that 
part  of  the  urethra  which  lies  beyond  the  corpora  cavernosa  urethra 
and  in  the  prostate  gland,  catting  from  below  upwards,  to  avoid 
wounding  the  gut ;  and  then  passing  the  gorget  very  carefully  in  the 
groove  of  the  staff  into  the  bladder,  bear  the  point  of  the  gorget  hard 
against  the  staff,  observing  all  the  while  that  they  do  not  separate 
and  let  the  gorget  slip  to  the  outside  of  the  bladder  ;  then  I  pass  the 
forcops  into  the  right  side  of  the  bladder,  the  wound  being  on  the  left 
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side  of  the  perineum,  and  as  they  pass,  carefully  attend  to  their  enter- 
ing the  bladder,  which  is  known  by  their  overcoming  a  straightness 
which  there  will  be  in  the  place  of  the  wound ; 
then,  taking  care  to  push  them  no  further,  that 
the  bladder  may  not  be  hurt,  I  first  feel  for  the 
stone  with  the  end  of  them— which  having  felt, 
I  open  the  forceps,  and  slide  one  blade  underneath 
it  and  the  other  at  top  ;  and  if  I  apprehend  the 
stone  is  not  in  the  right  place  of  the  forceps,  I 
shift  it  before  I  offer  to  extract ;  and  then  ex- 
tract it  very  deliberately,  that  it  may  not  slip 
suddenly  out  of  the  forceps,  and  that  the  parts  of 
the  wound  may  have  time  to  stretch,  taking 
great  care  not  to  gripe  it  so  hard  as  to  break  it ; 
and  if  I  find  the  stone  too  large,  I  again  cut 
upon  it  as  it  is  held  in  the  forceps." 

Cheselden's  success  was  very  remarkable.  On 
this  point  he  says,  "  What  success  I  have  had 
in  my  private  practice  I  have  kept  no  account 
of,  because  I  had  no  intention  to  publish  it,  that 
not  being  sufficiently  witnessed.  Publicly,  in 
St.  Thomas's  Hospital,  I  have  cut  two  hundred 
and  thirteen  ;  of  the  first  fifty  only  three  died  ; 
of  the  second  fifty,  three  ;  of  the  third  fifty, 
eight ;  and  of  the  last  sixty-three,  six.  Several 
of  these  patients  had  the  small-pox  during  their 
cure,  some  of  whom  died,  but  I  think,  not  more 
in  proportion  than  usually  of  that  distemper  ; 
these  are  not  reckoned  among  those  who  died  of 
the  operation.  The  reason  why  so  few  died  of 
the  first  two  fifties  was,  at  that  time  few  bad 
cases  offered  ;  in  the  third,  the  operation  being 
in  high  request,  even  the  most  aged  and  most 
miserable  cases  expected  to  be  saved  by  it;  aud, besides,  at  that  time 
I  made  the  operation  lower,  in  hopes  of  improving  it,  but  found  I 
was  mistaken." 

sir  CjESAr  Hawkins's  mode. 

The  next  important  change  in  the  mode  of  proceeding  among  the 
surgeons  of  this  country  was  that  introduced  by  Sir  Ctesar  Hawkins, 
surgeon  to  St.  George's  Hospital,  who,  having  an  edge  put  upon  the 
blunt  gorget  of  the  apparatus  major,  thereby  converted  it  into  a  cut- 
ting gorget  j  and  after  cutting  with  the  knife  into  the  membranous 
portion  of  the  urethra,  he  effected  an  opening  into  the  bladder  by 
dividing  the  prostate  with  the  gorget.    After  this  method  became 
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known,  many  different  forms  of  gorgets  and  gorgerets  were  invented; 
which  it  would  answer  no  useful  purpose  to  describe.  Of  one  of  them' 
Mr.  Liston  remarks,  "  It  is  more  like  an  implement  for  cutting  turf' 
— a  '  flauchter-spade,' — than  for  performing  a  delicate  surgical  opera- 
tion." Of  other  instruments  invented  for  divid- 
ing the  prostate,  and  cutting  into  the  bladder, 
some  of  the  most  celebrated  were  the  bistouri 
cachee  of  Cosine  ;  the  gorgeret  cistotome-dila- 
toire-compose"  of  Le  Cat ;  and  the  double  litho- 
tome,  used  by  Dupuytren  in  his  bilateral  sec- 
tion. 

dupuytren's  operation. 
Sectio-bilateralis. — The  bilateral  section  of 
Dupuytren  consisted  in  making  a  semilunar  in- 
cision, having  its  convexity  forwards,  and  ex- 
tending from  between  the  anus  and  the  tube- 
rosity of  the  ischium  on  the  one  side,  to  the 
corresponding  part  on  the  other  ;  in  continuing 
the  dissection  so  as  to  divide  all  the  parts  over 
the  membranous  portion  of  the  urethra,  and 
opening  this  membranous  portion  for  a  short 
distance  from  before  backwards  ;  after  which, 
the  double  lithotome  was  fixed  in  the  groove 
of  the  staff,  and  by  it  conducted  into  the  blad- 
der ;  then,  the  staff  having  been  withdrawn,  the 
concavity  of  the  lithotome  was  directed  down- 
wards, the  blades  were  expanded,  and  in  with- 
drawing the  instrument,  the  double  section  was 
effected.  A  double  reason  in  favour  of  this  pro- 
ceeding is,  that  there  is  no  risk  of  wounding 
the  rectum,  nor  of  injuring  the  pudic  arteries, 
unless  the  blades  be  expanded  to  an  unnecessary 
extent. 

It  is  hoped  that,  from  the  preceding  account, 
may  be  clearly  understood  the  mode  of  perform- 
ing lithotomy  adopted  by  some  of  the  most  distinguished  surgeons  of 
the  present  day,  as  well  as  the  principal  methods  we  read  of  in  the 
history  of  the  operation,  and  their  most  important  varieties. 

Median  lithotomy  has  recently  been  strongly  advocated  by  Rezzoli 
of  Italy,  Manzoni  of  Verona ;  and  more  recently  Dr.  de  Borsa  has 
strongly  advocated  the  operation  called  lithectasy,  which  consists  of 
cutting  in  the  mesial  line  and  dilatation.  The  instruments  required 
arc,  a  staff,  a  bistoury,  and  a  forceps ;  and  the  operation  consists  in 
making  an  incision  into  the  membranous  portion  of  the  urethra 
through  the  raph6  of  the  perineum,  in  pressing  the  left  index  finger 
into  the  bladder  along  the  right  side  of  the  staff,  in  dilating  the  neck 
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of  the  bladder  by  semi-rotatory  movements  of  the  finger,  to  an  ex- 
tent to  admit  of  the  introduction  of  the  forceps.    Mr.  Allarton's 
operation  is  a  modification  of  the  form  of  lithectasy  now  described. 
In  his  operation,  the  forefinger  of  the  left  hand  is  introduced  into 
the  rectum,  a  bistoury  is  made  to  enter  the  raphe  of  the  perineum  a 
little  in  front  of  the  anus,  and  sent  back  into  the  membranous  portion 
of  the  urethra,  with  its  back  directed  downwards,  the  finger  in  the 
rectum  serving  as  a  guide  to  the  sending  of  the  knife  to  the  mem- 
branous portion  of  the  urethra,  and  also  warning  of  its  proximity  to 
the  bowel.    To  diminish  the  risk  of  wounding  the  rectum,  the  staff 
is  firmly  drawn  up  underneath  the  pubic  symphysis.    The  knife  is 
then  sent  back  a  little,  towards,  but  not  into,  the  bladder,  and  in 
bringing  it  forward  the  external  wound  is  enlarged  upwards  and  for- 
wards, so  as  to  make  it  upwards  of  an  inch  in  length.    A  steel  ball 
probe  is  then  passed  along  the  groove  of  the  staff  into  the  bladder,  the 
staff  is  withdrawn,  dilatation  effected  by  means  of  the  finger,  and  the 
stone  removed  by  the  forceps.  The  lithectasy  of  Willis  differs  from  these 
proceedings,  inasmuch  as  the  dilatation  is  effected  by  fluid  pressure. 
Professor  Buchannan  of  Glasgow  uses  a  rectangular  staff,  with  the 
short  branch  grooved  in  its  side.  Hutchinson  has  modified  this  instru- 
ment into  a  catheter  staff;  and  Oorrbett  has  added  an  external  staff, 
to  be  fitted  into  the  sbort  brauch  of  the  rectangular  staff,  and  by 
that  means  to  have  a  direct  guide  from  the  skin  to  the  bladder.  The 
late  Mr.  Avery  constructed  a  most  ingenious  instrument,  by  means  of 
which,  it  has  been  said,  "  a  baby  might  perform  lithotomy."  Mr. 
Weiss  showed  me  Mr.  Avery's  instrument  some  time  ago  ;  but  as  I 
have  always  practised  Mr.  Liston's  operation,  and  could  not  desire  a 
better  mode  of  lithotomy,  I  cannot,  from  personal  experience,  say  any- 
thing regarding  these  numerous  varieties  of  proceeding. 

Besides  the  median,  lateral,  and  bilateral  modes  of  perineal  litho- 
tomy, quadrilateral  lithotomy  has  been  proposed,  in  certain  circum- 
stances, by  M.  Vidal  de  Cassis  \  but  it  is  unnecessary  to  describe 
this  proceeding. 

HYPOGASTRIC  LITHOTOMY. 

This  operation  consists  in  making  an  incision  into  the  bladder 
through  the  linea  alba,  immediately  above  the  pubes,  the  great  object 
being  to  reach  the  bladder  where  it  is  uncovered  by  peritoneum. 
Various  plans  have  been  adopted  for  facilitating  this  object ;  one  of 
which  is  pressing  the  upper  part  of  the  bladder  upwards  and  forwards 
by  means  of  a  catheter  introduced  through  the  urethra.  One  of  the 
immediate  dangers  is  wounding  the  peritoneum,  and  one  of  the  great 
objections  to  the  operation  is  the  danger  of  infiltration  of  urine  into 
the  cellular  tissue  around  tho  anus.  Many  plans  have  been  resorted 
to  for  diminishing  this  danger  ;  one  of  which  is  to  keep  a  flexible 
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catheter  in  the  urethra  until  consolidation  has  taken  place  around  the 
wound. 

STONE  IN  WOMEN. 

Women  are  much  less  liable  to  urinary  calculi  than  men ;  but  occa- 
sionally, on  reaching  the  bladder,  a  calculus  is  too  large  to  be  carried 
away  by  the  urethra.  Crushing  the  stone,  dilatation  of  the  urethra, 
cutting  and  incision  with  dilatation,  are  the  principal  modes  of  treat- 
ment. When  the  stone  is  small  and  soft,  lithotripsy  is  perfectly 
satisfactory.  Dilatation  may  be  accomplished  by  means  of  Weiss's 
female  dilater ;  but  the  great  objection  to  dilatation  is,  that  it  is  fol- 
lowed by  incontinence  of  urine.  Lithotomy  is  easy  of  execution,  and 
not  liable  to  be  followed  by  incontinence.  The  operation  consists  in 
introducing  a  straight  grooved  staff  into  the  bladder,  in  making  an 
incision  by  means  of  a  straight  probe-pointed  bistoury,  directly  up- 
wards towards  the  pubes,  extending  through  the  whole  urethra  into 
the  neck  of  the  bladder,  and  removing  the  calculus  by  the  forceps. 
Another  proceeding  consists  of  incision  and  dilatation.  The  pro- 
ceeding of  Fergusson  consists  in  dividing  the  urethra  in  the  anterior 
half  of  its  length  by  means  of  a  probe-pointed  bistoury,  and  in  ac- 
complishing dilatation  by  means  of  the  forefinger  oiled. 

LITHOTRITY. 

This  term  is  now  used  to  designate  the  operation  of  boring  or  rub- 
bing a  calculus  in  order  to  pulverize  it,  and  so  remove  it  through  the 
natural  passage.  The  first  person  in  modern  times  who  adopted  pro- 
ceedings with  that  view,  was  General  Martin,  who,  in  1800,  operated 
on  himself,  and,  by  means  of  a  file,  removed  part  of  a  stone  with 
which  he  was  afflicted.  In  1813,  Gruithuisen  proposed  the  use  of  a 
canula,  through  which  a  borer  was  introduced  ;  and  after  him,  several 
others  who  had  devoted  attention  to  the  subject,  made  various  sugges- 
tions, possessing  more  or  less  ingenuity.  But  M.  Civiale,  in  1823, 
proposed  a  more  ingenious  apparatus  than  any  of  his  predecessors. 
This  consisted  of  an  outward  canula  containing  three  branches,  which, 
when  thrust  out,  after  its  introduction  into  the  bladder,  seized  and 
held  the  stone,  on  which,  when  thus  firmly  fixed,  a  drill,  sent  through 
the  inner  canula,  was  made  to  act.  The  result,  however,  of  this,  and 
of  all  other  proceedings  on  the  same  principle,  was  far  from  satisfac- 
tory •  and,  in  consequence,  the  present  practice  is  to  crush  the  stone 
instead  of  drilling  it,— or,  in  other  words,  Lithotrity  has  been  super- 
seded by  Lithotripsy. 

LITHOTRIPSY. 

The  operation  known  by  this  name,  for  removing  calculi  by  crush- 
ing has  now  been  brought  to  great  perfection.  To  the  late  Mr 
Weiss,  sen.,  undoubtedly  belongs  the  merit  of  having  invented,  and 
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offered  to  the  profession,  the  first  lithotriptor,  on  the  principle  of  that 
now  in  common  use  ;  and  Mr.  Weiss,  jun.,  brought  the  instrument 
to  its  present  state  of  great  simplicity  and  perfection.  On  the  recom- 
mendation of  Mr.  Liston,  Mr.  Weiss  made  the  handle  of  metal,  instead 
of  wood  or  ivory,  with  which  it  had  before  been  covered, — a  change 


Fig.  227. 


by  which  the  perception  of  the  contact  of  the  instrument  with  the 
calculus  is  rendered  much  more  delicate.  At  the  suggestion,  as  Mr. 
Liston  informs  us,  of  Mr.  Oldham,  a  gentleman  connected  with  the 
Bank  of  England,  Mr.  Weiss  introduced  another  most  important 
alteration,  without  which  the  use  of  the  instrument  was  more 
hazardous  : — he  made  the  outer  blade  open,  so  as  to  receive  the  other. 
The  accompanying  drawing  is  a  representation  of  the  simple  and  per- 
fect lithotriptor  now  in  use.  Mr.  Weiss  states  that  he  showed  his 
lithotriptor  to  many  professional  men,  and  among  others,  to  Baron 
Heurteloup  in  1830,  who,  up  to  that  time,  had  used  the  straight  drill 
of  Civiale ;  he  immediately  adopted  the  invention,  and  merely  sub- 
stituting the  hammer  for  the  screw,  claimed  it  as  his  own,  calling  it 
his  "  Percuteur  Courbe  a  Marteau." 

When  the  operation  is  to  be  performed,  the  patient  is  placed  on  a 
couch  or  bed  of  convenient  height,  with  a  pillow  below  the  pelvis,  so 

Fig.  228. 


From  Libton. 


as  to  send  the  stone  into  the  fundus  of  the  bladder.  If  the  bladder 
should  not  contain  a  sufficient  quantity  of  urine  to  distend  it,  so  that 
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the  stone  may  be  crushed  without  injury  to  the  lining  membrane, 
tepid  water  should  be  injected  by  means  of  a  syringe  and  catheter, 
until  the  bladder  contains  at  least  six  or  seven  ounces  of  fluid.  The 
lithotriptor  having  been  then  introduced,  and  the  stone  seized,  the 
surgeon,  after  previously  ascertaining  that  no  portion  of  the  lining 
membrane  is  entangled,  brings  the  stone  to  the  centre  of  the  viscus, 
and  commences  the  crushing  process  by  turning  the  screw ;  this  should 
be  done  very  gradually,  especially  at  first.  The  crushing  of  the  stone 
is  felt  by  the  operator  very  distinctly.  If  the  stone  be  very  small  and 
friable,  it  may  be  pulverized  at  one  seizure  ;  but  more  frequently  it 
happens  that,  after  the  first  crushing,  the  fragments  require  to  be 
seized  and  pulverized. 

When  one  seizure  is  insufficient,  the  surgeon  must  be  guided  by  the 
susceptibility  of  the  patient  in  judging  how  frequently  it  may  be 
repeated  at  one  time,  as,  if  a  very  correct  judgment  be  not  formed 
on  this  point,  and  if  the  crushing  be  carried  to  too  great  an  extent, 
very  serious  consequences  are  likely  to  result.  When  the  process  has 
been  continued  as  far  as  may  be  necessary,  or  as  the  state  of  the 
patient  may  render  advisable  at  one  time,  a  large  catheter,  with  a 
peculiar  opening  at  its  extremity,  is  introduced,  through  which  the 
urine  and  some  of  the  detritus  are  discharged  ;  and  if  considered  at 
the  time  desirable,  a  little  water  may  be  injected  once  or  twice,  by 
means  of  a  syringe,  before  the  removal  of  the  catheter,  in  order  to 
favour  the  escape  of  detritus,  it  being  important  to  bring  off  as  much 
as  possible  through  the  instrument,  as  the  transmission  by  this  means 
occasions  no  irritation.  Rest  and  antiphlogistic  treatment  should  be 
strictly  enjoined,  and  the  local  symptoms  which  supervene,  must  be 
treated  according  to  the  common  principles  of  surgery.  Fragments  pass 
off  for  some  days,  and  in  their  transmission  through  the  urethra  often 
give  rise  to  great  pain  and  irritation.  If  another  operation  be  neces- 
sary, it  may  be  ventured  on  after  the  effects  of  the  first  have  disap- 
peared. The  cases  favourable  for  lithotripsy  are  those  of  adults  in 
whom  the  stone  is  small  and  comparatively  soft,  the  kidneys,  bladder, 
prostate  gland,  and  urethra  organically  sound  and  free  from  any  par- 
ticular irritability,  and  the  general  constitution  not  more  than  ordi- 
narily susceptible.  There  can  be  no  doubt  that  in  such  circumstances 
lithotripsy,  in  the  hands  of  a  judicious  surgeon,  is  a  very  safe  and 
satisfactory  operation ;  and  that  when  these  favourable  conditions 
combine,  it  is  to  be  preferred  to  lithotomy ;  but  in  other  circum- 
stances, supposing  an  operation  to  be  desirable,  lithotomy  is  un- 
doubtedly that  which  ought  to  be  adopted.  If  in  all  cases  a  correct 
and  unprejudiced  judgment  be  exercised,  first  as  to  whether  any  kind 
of  operation  be  advisable,  and  if  so,  then  whether  in  the  particular 
conditions  of  each  case  lithotripsy  or  lithotomy  be  the  more  suitable, 
operations  for  the  removal  of  calculi  in  the  bladder  will  be  found 
sufficiently  satisfactory  in  their  results.  It  is  only  the  abuse  of  these 
operations  that  can  bring  cither  the  one  or  the  other  into  discredit. 
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CHAPTER  XX. 
AFFECTIONS  OF  THE  TESTICLE  AND  HYDROCELE. 


ORCHITIS. 

Inflammation  of  the  testis  may  be  either  acute  or  chronic  :  it  may 
commence  in  the  body  of  the  testicle,  or  in  the  epididymis,  forming 
the  epididymitis  of  some  authors ;  and  it  may  be  either  jjrimary,  as 
when  idiopathic,  or  when  excited  by  external  violence,  such  as  a  bruise, 
a  wound,  or  exposure  to  cold  and  wet ;  or,  as  is  far  more  frequently  the 
case,  consecutive,  the  inflammation  being  transmitted  from  the  urethra 
by  spreading  along  the  vas  deferens,  or  perhaps  by  metastasis, — in 
which  circumstances  the  epididymis  is  first  attacked  and  most  affected, 
the  tunica  vaginalis  generally  becoming  soon  involved.  An  example 
of  orchitis  as  thus  induced  has  been  referred  to  in  the  enumeration  of 
the  consequences  of  gonorx-hoea,  a  form  of  the  disease  usually  acute, 
and  known  by  the  names  of  "  secondary  gonoi'rhceal  orchitis,"  or 
"  hernia  humoralis."  Secondary  orchitis  may,  however,  be  the  result 
of  inflammation  unconnected  with  gonorrhoea  ;  it  may  arise  from  in- 
flammation caused  by  violence  in  the  introduction  of  catheters  or 
bougies,  or  it  may  be  the  consequence  of  strictures,  or  of  the  means 
used  to  cure  them.  Sometimes  it  is  an  accompaniment  or  a  con- 
sequence of  mumps,  in  which  case  its  production  depends  on  metas- 
tasis. 

ACUTE  ORCHITIS. 

Symptoms. — When  orchitis  is  primary  and  acute,  the  symptoms 
are,  excruciating  pain  in  the  testicle,  great  tenderness,  especially  as 
the  disease  advances, — so  that  in  some  cases  the  patient  cannot  allow 
the  part  to  be  touched,  a  distressing  sense  of  weight,  a  swelling  of  the 
testicle,  which,  however,  preserves  its  oval  form,  pain  extending  along 
the  back  and  in  the  loins,  where  it  is  often  extremely  severe,  and  a 
red,  hot,  shining  appearance  of  the  scrotum.  The  pain  and  sense  of 
weight  are  increased  by  the  erect  posture.  In  very  acute  cases, 
nausea,  vomiting,  and  pain  in  the  under  part  of  the  abdomen  are 
urgent  symptoms,  which,  in  consequence  of  then-  similarity,  have 
sometimes  been  mistaken  for  symptoms  of  enteritis.  The  most  severe 
form  of  orchitis  is  usually  that  which  arises  from  wounds  of  the 
testicle.  Such  injuries  are  therefore  very  dangerous,  especially  in 
individuals  of  an  irritable  habit  of  body.  The  constitutional  symptoms 
in  the  acute  primary  of  the  disease  are  very  severe. 
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Consecutive  Orchitis,  when  originating  in  the  transmission  of  in- 
flammatory action  by  continuity  of  tissue,  is  usually  preceded  by 
slight  pain,  weariness,  and  fulness  in  the  groin,  where  the  cord  is 
found  to  be  tender  on  pressure,  and  the  vas  deferens  to  be  enlarged. 
These  symptoms  are  followed  by  pain,  tumefaction  and  tenderness  of 
the  epididymis,  which  forms  an  elongated  swelling  at  the  back  of  the 
testicle  ;  in  many  instances  this  swelling  is  so  great  as  to  render  the 
epididymis  as  large  as  the  testis,  which  remains  still  unaffected.  The 
inflammation  soon  extends  to  the  tunica  vaginalis,  when  the  tumour 
forms  a  mass,  the  different  parts  of  which  are  no  longer  distinguishable, 
and  the  testis  itself  becomes  involved.  The  distinguishing  peculiarities 
of  this  form  are  the  symptoms  along  the  course  of  the  cord  in  the 
first  instance,  followed  by  the  affection  of  the  epididymis,  which  in- 
variably precedes  that  of  the  testis ; — the  cord,  epididymis,  tunica 
vaginalis,  and  testis  becoming  successively  affected.  In  this  variety 
the  swelling  is  usually  greater,  and  forms  more  rapidly;  and  although 
there  is  much  variety  in  the  intensity  of  the  symptoms,  the  pain  and 
constitutional  disturbance  are  for  the  most  part  less  severe. 

In  the  sympathetic  form  of  gonorrhoeal  orchitis,  namely,  that  in 
which  the  disease  presents  itself  without  any  previous  affection  of  the 
vas  deferens — a  variety  sometimes  met  with,  although  rare  in  com- 
parison with  the  last-mentioned  form  of  the  disease — there  is  an 
absence  of  all  symptoms  indicating  any  affection  of  the  cord,  and  the 
inflammation  commences  in  the  epididymis.  In  by  far  the  greater 
number  of  cases  of  gonorrhoeal  orchitis  the  inflammation  proceeds 
along  the  vas  deferens  to  the  epididymis.  In  seventy- three  cases  out 
of  one  hundred  and  four  noticed  by  M.  Aubry,  the  inflammation 
first  attacked  the  vas  deferens ;  in  the  remaining  thirty-one  the  disease 
was  sympathetic.  Gonorrhoeal  orchitis  may  occur  at  any  period  of  an 
attack  of  gonorrhoea  j  but  it  most  frequently  commences  when  the 
pain  and  discharge  begin  to  subside.  On  the  connexion  supposed  to 
exist  between  the  inflammation  of  the  testis  and  the  state  of  the 
discharge,  the  under-mentioned  authorities  give  the  following  result 
of  their  observations.  M.  Gaussail  states,  that  in  sixty-seven  cases 
out  of  seventy-three,  the  gonorrhoea  diminished  on  the  first  appear- 
ance of  orchitis  ;  M.  Aubry,  that  in  fifty-eight  cases  out  of  eighty-one, 
there  was  diminution  of  discharge  at  the  commencement  of  inflam- 
mation of  the  testicle ;  and  M.  D'Espine  mentions  that  in  only  six 
cases  out  of  twenty-nine  the  discharge  continued  unchanged ;  while  in 
the  remaining  twenty-three,  it  was  variously  modified,  being  increased 
in  some,  diminished  in  others,  and  in  others  again  entirely  suppressed. 
Late  observations  have  shown  the  incorrectness  of  the  opinion  which 
at  one  time  prevailed,  that  secondary  orchitis  is  more  frequent  on  the 
left  side  than  on  the  right.  Of  seventy-three  cases  mentioned  by 
M.  Gaussail,  forty-five  were  on  the  right  side,  twenty-four  on  the 
left,  and  four  were  double  ;  of  twenty-nine  observed  by  M.  D'Espine, 
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twelve  were  on  the  viglit  side,  eleven  on  the  left,  and  six  double ;  and 
of  thirty-six  which  occurred  in  the  practice  of  Mr.  Curling,  twenty- 
one  were  on  the  right  side,  fourteen  on  the  left,  and  only  one  double  : 
so  that  of  one  hundred  and  thirty-eight  cases,  it  appears  that  seventy- 
eight  were  of  the  right  testicle,  forty-nine  of  the  left,  and  eleven  of 
both. 

Treatment. — The  local  treatment  of  acute  orchitis  consists  in  the 
use  of  leeches,  rest,  recumbency,  support  of  the  testicle,  so  as  entirely 
to  obviate  the  effects  of  gravitation,  and  warm  fomentations.  Open- 
ing a  vein  in  the  scrotum  is  often  a  convenient  mode  of  local  deple- 
tion. When  the  tunica  vaginalis  is  involved,  and  much  pain  is 
experienced  from  tension,  great  relief  is  often  experienced  from 
evacuating  the  accumulated  serum.  Cold  evaporating  lotions  some- 
times give  more  relief  than  warm  fomentations  or  poultices ;  the 
feelings  of  the  patient  are  the  surest  guide  whether  the  warm  or  the 
cold  are  preferable.  The  constitutional  treatment  consists  in  the  use 
of  low  diet,  rest,  the  free  exhibition  of  antimony,  general  depletion 
when  the  inflammatory  symptoms  and  sympathetic  fever  are  urgent ; 
and  after  the  pulse  has  been  lowered  by  antimony,  and  other  means, 
resolution  is  often  promoted,  and  structure  saved,  by  the  use  of 
mercury.  Both  in  the  idiopathic  form,  when  the  testicle  is  principally 
involved,  and  in  the  consecutive,  when  the  inflammation  has  its  seat 
principally  in  the  epididymis  and  tunica  vaginalis,  mercury  is  exceed- 
ingly useful  :  some  surgeons  confine  its  use  almost  entirely  to  primary, 
and  others  to  secondary  orchitis.  I  have  used  it  pretty  generally  in 
both  classes  of  cases,  and  am  perfectly  convinced  that  much  advantage 
results  from  doing  so.  As  inflammation  originating  in  the  testicle  is 
not  only  more  painful  and  attended  with  more  constitutional  dis- 
turbance, but  also  more  apt  to  endanger  the  structure  and  function  of 
the  part  affected,  this  form  of  orchitis  requires  even  more  prompt  and 
decided  treatment  than  the  others.  If  suppuration  should  occur,  which, 
under  proper  treatment,  is  more  apt  to  take  place  in  primary  than 
consecutive  orchitis,  free  incision  should  be  made  as  soon  as  there 
is  decided  evidence  that  matter  has  formed  j  by  this  proceeding  the 
tubular  portion  of  the  organ  will  be  less  endangered,  and  sinuses  and 
fistulous  passages  probably  prevented.  When  the  disease  has  become 
chronic,  the  greatest  benefit  is  often  experienced  from  the  cautious 
employment  of  pressure,  applied  by  means  of  adhesive  plaster  cut 
into  strips,  the  testicle  being  separated  from  its  fellow,  and  the 
scrotum  drawn  off  as  much  as  possible  from  the  diseased  testicle,  to 
admit  of  the  proper  application  of  the  strips  of  plaster.  Of  the  advan- 
tages of  this  treatment  in  chronic  cases  I  can  speak  in  the  strongest 
terms.  Fricke  of  Hamburg  suggested  treatment  by  compression, 
both  in  acute  and  chronic  cases,  and  states  as  the  result  of  that  pro- 
ceeding, that  of  fifty-one  cases  of  acute  orchitis,  eighteen  having  been 
treated  in  the  ordinary  method,  and  thirty-three  by  compression,  the 
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average  duration  of  the  disease  in  the  former  was  thirteen  days,  in  the 
latter  only  nine  days.  Ricord,  Cullerier,  Parker,  Acton,  Curling, 
Hamilton,  and  others,  have  spoken  favourably  of  the  results  of  this 
practice ;  but  in  acute  cases  I  have  had  no  opportunity  of  forming  a 
judgment  upon  it  from  my  own  personal  observation. 

chronic  orchitis;  or,  fungus  of  the  testicle. 

This  affection  occasionally  succeeds  acute  orchitis,  as  a  result  of  the 
inflammation  when  imperfectly  resolved ;  but  it  is  much  more  fre- 
quently chronic  from  its  commencement.  By  far  the  most  frequent 
cause  of  chronic  orchitis  is  urethral  disease,  such  as  gonorrhoea  or 
stricture,  the  inflammation  being  conveyed  along  the  vas  deferens  to 
the  epididymis.  Irritation  of  the  urethra,  induced  by  other  affections 
of  the  other  urinary  organs,  is  sometimes  the  exciting  cause.  It 
ought,  however,  to.be  remembered,  that  this  disease  is  not  invariably 
owing  to  the  state  of  the  urethra.  Excessive  indulgence  of  the  pas- 
sions, a  reduced  state  of  the  vital  powers,  debility  resulting  from  a  long- 
continued  course  of  mercury,  are  all  regarded  as  predisposing  causes. 
It  has  been  sometimes  known  to  come  on  during  attacks  of  gout  and 
rheumatism ;  and  hence  these  diseases  have  been  said  to  be  favour- 
able to  its  occurrence. 

Anatomical  characters. — The  principal  anatomical  character  of  this 
disease  is  a  yellow  homogeneous  deposit  which  does  not  become  vas- 
cular, and  which  is  at  first  soft,  but  ultimately  becomes  more  solid 
and  firmly  adherent  to  the  parts  with  which  it  is  in  contact.  This 
deposit  is  the  ordinary  result  of  the  various  forms  of  the  disease,  and 
on  it  the  enlargement  depends.  Pathologists  have  been  anxious  to 
determine  in  what  textures  the  matter  is  originally  deposited. 

Cruveilhier,  who  has  given  an  interesting  description  of  this 
disease,  illustrated  by  coloured  plates,  supposes  that  the  yellow  sub- 
stance is  originally  deposited  in  the  cellular  tissue  of  the  testis,  and 
that  it  radiates  along  the  fibrous  partitions  from  the  corpus  High- 
mori.  But  although  in  very  advanced  cases  it  may  be  found  in  the 
cellular  tissue,  yet,  from  the  dissections  of  Cooper,  Brodie,  Curling, 
and  many  others,  it  appears  certain  that  it  is  originally  deposited 
within  the  tubuli  testis,  and  that  it  is  a  secretion  in  them  by  the 
lininc  membrane.  It  has  been  found  in  them,  in  the  rete  testis,  the 
epididymis,  and  the  vas  deferens. 

The  disease  may  give  rise  to  serous  effusion  into  the  tunica  vagina- 
lis, producing  fluctuation  ;  or  to  effusion  of  lymph,  causing  obliteration 
of  the  sac,  or  to  ulceration  of  the  coats  of  the  testicle,  and  of  the  parietes 
of  the  scrotum,  and  to  eventual  protrusion,  through  the  opening,  of  a 
yellowish,  firm,  comparatively  painless  fungus,*  which,  being  part  of 
the  testicle  itself,  the  condition  has  very  properly  received  the  name 
of  Hernia  testis.  In  mauy  cases,  the  surface  of  the  protruded  part 
becomes  covered  over  with  a  layer  of  weak  granulations,  affording  a 
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copious  discharge;  but  in  many  which  I  have  seen,  no  granulations 
were  formed.  The  tumour  consists  of  the  tubuli  testis  with  the 
yellow  deposit,  the  part  being  pressed  out  by  the  morbid  deposit  when 
resistance  can  no  longer  be  offered  by  the  coats  of  the  testicle  and 
the  parietes  of  the  scrotum,  they  having  given  way  by  ulceration. 
In  some  instances,  the  whole  of  the  organ  has  protruded.  The  pro- 
trusion may  or  may  not  be  preceded  by  slight  suppuration,  as  well  as 
by  the  yellow  deposit,  and  sometimes  pus  is  deposited  in  various  parts, 
siving  rise  to  abscesses  and  sinuses  :  and  creating  a  necessity  for 
castration. 

Such  are  the  anatomical  characters  of  chronic  orchitis,  when  it  runs 
its  course. 

Symptoms. — The  principal  symptoms  of  this  disease  are,  slight 
pain,  or  a  sense  of  uneasiness,  or  weight  in  the  part.  The  uneasiness, 
however,  is  not  great,  and  in  some  instances  is  so  slight  that  the 
disease  has  been  known  to  make  considerable  progress  before  the 
patient  has  been  aware  of  its  existence.  The  testicle  feels  hard  and 
incompressible.  The  hardness  and  pain  are  both  greater  before  the 
coats  of  the  testicle  have  given  way,  than  afterwards.  There  is  slight 
tenderness  or  pain  on  pressure  at  the  commencement  of  the  inflam- 
matory process  ;  but  after  the  disease  has  existed  for  some  time,  the 
tenderness  on  pressure  is  very  inconsiderable,  and  when,  at  an  ad- 
vanced stage  of  the  disease,  protrusion  of  the  substance  of  the  testicle 
has  taken  place,  it  is  found  to  be  nearly,  if  not  entirely,  insensible. 
If  suppuration  precede  protrusion,  the  patient  will  exhibit  the  ordi- 
nary local  signs  of  inflammation.  The  suppuration  is  always  limited, 
as  is  also  the  softening  which  it  induces.  The  general  swelling 
usually  diminishes  to  a  certain  extent  when  the  scrotum  has  given 
way. 

Treatment. — The  result  of  treatment  is  usually  satisfactory,  if  com- 
menced at  an  early  period.  It  may  be  said  to  consist  in  the  removal 
of  the  cause  of  the  disease,  rest,  a  course  of  mercury  carried  to  an 
extent  sufficient  to  produce  an  impression  on  the  system,  and  the 
careful  employment  of  pressure  by  the  mode  already  described.  Mef- 
cury  is  the  grand  remedy,  and  in  few  diseases  is  more  benefit  derived 
from  its  use.  Blue  pill,  alone  or  in  combination  with  opium,  as 
symptoms  may  indicate,  is  one  of  the  best  modes  of  administering 
it.  In  many  cases  I  have  used  the  proto-iodide  of  mercury  in  doses 
of  a  grain  and  a  half  night  and  morning,  and  with  the  most  bene- 
ficial results.  During  an  accession  of  inflammatory  symptoms,  local 
depletion  by  leeches  may  be  necessary,  but  depletion  forms  no  promi- 
nent part  of  the  treatment  of  this  disease.  When  protrusion  has 
taken  place,  the  mode  of  treatment  now  adopted  is  that  for  which  we 
are  indebted  to  Syme.  In  consists  in  slightly  enlarging  the  opening 
through  which  the  protrusion  has  taken  place,  removing  the  hard 
ring  of  integument  which  constitutes  the  margin  of  the  opening, 
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bringing  the  integument  completely  over  the  protruded  part,  and  re- 
taining the  opposite  sides  of  the  opening  in  apposition  by  means  of 
silver  sutures,  or  hare-lip  pins,  and  leaving  the  part  without  any 
dressing.  This  treatment  has  now  been  fairly  tried  in  many  cases, 
and,  as  far  as  I  know,  has  been  uniformly  attended  with  the  desired 
result.  For  my  own  part,  I  have  been  exceedingly  gratified  with  the 
results  of  this  mode  of  treatment.  It  is  certainly  a  great  improve- 
ment on  the  practice  which  formerly  prevailed,  namely,  that  of  shav- 
ing off  the  fungus,  or  destroying  it  by  escharotics,  and  endeavouring 
afterwards  to  heal  the  wound ; — a  treatment,  in  some  instances,  so 
tedious  and  unsatisfactory,  that  castration  has  often  been  deemed 
more  expedient. 

NERVOUS  AFFECTIONS  OF  THE  TESTIS. 

There  are  two  varieties  of  nervous  affections  of  the  testicle, 
namely,  "  Irritable  Testis,  and  "  Neuralgia  of  the  Testis." 

Irritable  Testis. — This  affection,  which  is  an  increase  of  the  natural 
sensibility  of  the  organ,  is  usually  met  within  weak,  irritable,  dyspep- 
tic, and  hypochondriacal  persons,  and  is  for  the  most  part  dependent 
on  some  affection  of  the  urethra.,  or  of  the  genital  system,  or  on 
disorder  of  the  general  health.  It  sometimes  occurs  after  great  in- 
dulgence in  sexual  intercourse,  or  after  much  venereal  excitement ; 
and  it  has  been  known  to  be  a  consequence  of  onanism,  and  of  in- 
voluntary seminal  emissions.  The  sensibility  of  the  organ  is  increased 
to  a  most  painful  extent,  so  that  in  some  instances  the  part  is  intole- 
rant of  manipulation,  and  even  the  contact  of  the  dress  is  painful. 
In  some  instances,  both  sides  are  affected,  a  circumstance  in  which 
morbid  sensibility  differs  from  Neuralgia  of  the  Testis.  The  uneasi- 
ness is  usually  increased  by  exercise,  and  by  the  erect  posture,  and  is 
sometimes  so  great  as  to  oblige  the  patient  to  abstain  from  exercise, 
and  to  remain  at  rest  in  the  recumbent  posture. 

In  the  treatment  of  this  affection,  the  principal  indications  are,  to 
remove  the  cause,  to  improve  the  general  health  by  such  means  as 
are  most  judicious  in  the  particular  circumstances  of  the  case,  and 
to  diminish  the  preternatural  sensibility  of  the  parts  by  the  applica- 
tion of  powerful  anodyne  lotions.  Lotions  containing  opium,  bella- 
donna, or  tincture  of  aconite,  or  combinations  of  these  medicines,  arc 
often  exceedingly  useful.  In  several  instances,  this  affection  has  been 
cured  by  complete  change  of  scene,  air,  and  mental  occupation,  with- 
out any  other  treatment  except  support  of  the  testis. 

Neuralgia  Testis. — In  this  distressing  affection  there  is  constant 
uneasiness,  sudden,  severe,  and  remittent  attacks  of  pain,  occurring 
in  paroxysms  of  variable  duration,  and  generally  at  irregular,  but 
sometimes  at  regular  intervals,  like  other  neuralgic  pains.  The  pain 
is  most  excruciating,  and  during  its  continuance  the  testicle  is  drawn 
up  by  spasmodic  contraction  of  the  cremaster  muscle,  and  in  some 
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instances  the  pain  is  attended  with  nausea  and  vomiting.  This 
affection  possesses  the  characters  of  tic  douloureux,  or  true  neuralgia, 
and  is  almost  always  confined  to  the  spermatic  nerves  of  one  side. 
It  is  most  frequently  met  with  in  weak,  irritable,  and  dyspeptic 
persons,  and  attended  with  a  disordered  condition  of  the  digestive 
organs  ;  and  the  intense  pain  and  want  of  rest  which  occur  m  most 
cases  give  rise  to  derangement  of  the  general  health.  Occasionally  this 
affection  has  been  found  to  succeed  an  attack  of  orchitis,  and  to  recur 
whenever  the  patient's  health  has  become  disordered,  and  in  several 
cases  it  has  been  known  to  be  excited  by  the  morbid  condition  of  the 
veins  in  varicocele  :  but  in  the  great  majority,  the  cause  of  the 
disease  is  exceedingly  obscure  ;  and  when,  on  account  of  the  severity 
of  the  pain,  patients  have  insisted  on  castration,  dissection  has  not 
discovered  anything  to  account  for  the  pain  ;  for  the  structure  of  the 
testis  has  almost  always  been  found  to  present  a  perfectly  healthy 
appearance,  except  in  some  examples,  in  which  there  was  a  slight 
fulness  of  vessels,  the  effect  probably,  and  not  the  cause,  of  long-con- 
tinued pain.    The  disease  usually  yields  in  time  to  the  treatment 
proper  for  neuralgia  in  other  parts. 

TUBERCULAR  DISEASE  OF  THE  TESTICLE,  OR  SCROFULOUS  TESTICLE. 

This  disease  sometimes  occurs  in  children,  a  fact  of  which  a  con- 
siderable number  of  examples  are  recorded,  and  of  which  I  have  seen 
two,  in  boys  of  five  and  seven  years  of  age ;  but  it  has  been  found 
advanced  to  the  stage  of  suppuration  at  a  still  earlier  period.  The 
most  common  time  for  its  appearance  is  at  puberty,  or  between  that 
period  and  the  age  of  twenty.  It  is  generally  found  only  in  one 
testicle,  but  sometimes  both  are  affected. 

Symptoms. — The  patient  feels  uneasiness  in  some  part,  generally  in 
the  epididymis,  where,  on  examination,  enlargement  and  induration 
may  be  perceived.    The  hardness  is  greater  than  in  common  chronic 
orchitis,  but  less  than  in  scirrhous  affections  of  the  testicle.    In  most 
cases  uneasiness  is  afterwards  experienced  in  another  part,  commonly 
also  in  the  epididymis,  and  on  examination  another  swelling  with  the 
same  characters  is  discovered.     The  disease  is  always  slow  in  its 
progress,  and  often  appears  as  if  stationary  ;  but  after  a  considerable 
period  the  enlargement  becomes  greater,  the  uneasiness  increases,  the 
integument  becomes  of  a  dark  livid  red  colour,  and  adherent  to  the 
large  part,  and  at  last  an  abscess  forms,  from  which  pus  mixed  with 
tubercular  matter  is  discharged.    The  quantity  of  matter  discharged 
is  not  great,  the  abscess  does  not  readily  heal,  a  fistulous  opening 
forms,  through  which  a  thin  discharge,  sometimes  mixed  with  seminal 
fluid,  continues  to  ooze.    Sometimes"  hernial  protrusion  takes  place 
of  the  tubercular  matter.    The  slight  fungus  thus  formed  is  easily 
distinguished  from  protrusion  of  the  substance  of  the  gland  in  chronic 
orchitis  by  being  much  softer,  of  less  extent,  and  more  easily  broken 
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down.  From  what  will  be  stated  under  the  head  of  treatment,  it  will 
be  evident  that  the  diagnosis  in  these  cases  is  very  important.  It  is 
not  often  that  the  whole  testicle  is  destroyed  by  the  disease  ;  in  the 
great  majority  of  cases  a  considerable  portion  of  the  organ  remains  in 
a  sound  state.  In  an  advanced  stage  of  the  disease  the  original 
humour  may  not  be  so  easily  perceived,  on  account  of  general  swelling 
caused  by  effusion  into  the  tunica  vaginalis.  The  patient  in  most 
instances  exhibits  scrofulous  affections  in  other  parts. 

Treatment. — The  treatment  is  both  constitutional  and  local.  In 
this  as  in  other  scrofulous  affections,  constitutional  treatment  is  of 
the  first  importance.  The  constitutional  treatment  proper  in  cases  of 
Scrofulous  Deposit  has  been  mentioned  in  the  chapter  on  Tubercle, 
and  in  various  parts  of  this  work.  With  regard  to  the  local  treat- 
ment, support  of  the  testicle  is  indispensable  in  every  stage  of  the 
disease.  In  its  first  stage,  and  when  the  morbid  action  has  become 
chronic,  painting  every  second  day  with  tincture  of  iodine,  or  strapping 
the  testicle  with  the  emplastrum  ammoniacum,  are  suitable  local 
remedies.  My  own  experience  leads  me  to  prefer  painting  the  part 
with  tinctui'e  of  iodine  in  preference  to  any  other  application.  When 
local  inflammatory  symptoms  present  themselves,  the  most  useful 
remedies  are,  rest,  elevation  of  the  testicle,  leeches,  and  cold  lotions ; 
and  should  suppuration  occur,  early  evacuation  of  the  matter  by  direct 
incision  is  important.  After  evacuation  of  the  matter,  it  is  sometimes 
advisable  to  destroy  the  diseased  parts  by  means  of  the  nitrate  of 
silver ;  after  which  a  healing  action  is  more  readily  induced.  Should 
protrusion  of  the  tubular  portion  occur,  the  treatment  of  preserving 
the  part  and  bringing  the  integument  over  it  is  not  suitable,  though 
so  successful  in  the  case  of  fungus  in  chronic  orchitis  ;  but  the  pro- 
truded part  should  be  destroyed  by  some  powerful  escharotic,  such 
as  the  potassa  fusa,  or  the  chloride  of  zinc.  Sometimes  the  destruction 
of  the  substance  of  the  testis  is  so  extensive  from  tubercular  deposit, 
suppuration,  and  sinuses,  as  to  render  ineffectual  every  proceeding 
except  castration. 

FIBROUS  TRANSFORMATION  OF  THE  TESTIS. 

The  principal  symptom  of  this  comparatively  rare  affection  is. 
great  induration.  In  some  cases,  the  testis  has  been  found  unchanged 
in  size  ;  in  some,  slightly  diminished  ;  in  others,  enlarged.  It  is  dis- 
tinguished by  the  absence  of  pain  or  any  particular  inconvenience,  by 
not  being  of  a  malignant  character,  and  by  occasioning  little  dis- 
comfort, except  when  the  patient  becomes  alarmed,  and  the  affection 
is  in  consequence  a  source  of  mental  anxiety.  I  have  met  with  only 
one  example  of  this  disease  in  my  own  experience  j  and  in  that  I  was 
obliged  to  resort  to  castration,  on  account  of  the  patient's  excessive 
anxiety,  in  consequence  of  which  his  general  health  had  been  seriously 
injured.    The  only  local  symptoms  in  this  case  were,  great  induration, 


CYSTIC  SARCOMA. 


657 


slight  enlargement,  and  a  sense  of  weight  in  the  affected  part.  When, 
from  the  above-mentioned  cause,  castration  is  deemed  advisable,  it 
may  be  resorted  to  with  every  prospect  of  success,  as  the  disease  is 
not  of  a  malignant  character.    No  treatment  is  of  any  avail. 

CYSTIC  SARCOMA. 

Symptoms.—  This  rare  affection,  called  by  some  hydatid  disease  of 
the  testicle — an  improper  appellation,  inasmuch  as  the  cysts  are  not 
of  the  nature  of  animal  hydatids, — is  chiefly  met  with  in  the  middle 
period  of  life,  rarely  before  the  eighteenth  or  after  the  fortieth  year. 
It  begins  in  the  testis,  and  is  unattended  with  pain,  tenderness  on 
moderate  pressure,  redness,  heat,  transparency,  enlargement  of  the 
cord  or  glands  in  the  groin,  or  with  any  constitutional  disturbance,  or 
derangement  of  the  general  system.  These  negative  symptoms  are 
very  important  to  be  noticed  for  the  purposes  of  diagnosis.  There  is 
a  swelling,  the  peculiarities  of  which  are,  that  it  increases  very  slowly, 
is  usually  of  an  oval  form,  has  a  smooth  surface,  and  though  somewhat 
uneven  in  its  general  outline,  has  none  of  the  irregular  knotted  surface 
peculiar  to  scirrhus.  The  swelling  is  not  so  pyriform  as  in  hydrocele, 
but,  like  the  testicle  itself,  is  compressed  laterally.  It  feels  heavy, 
and  not  only  creates  inconvenience  by  its  size,  but  when  it  becomes 
large,  causes  an  uneasy  sensation  and  dragging  pain  in  the  lumbar 
regions,  from  its  weight,  especially  when  unsupported.  With  regard 
to  its  fluctuation,  it  has  been  well  remarked, — "  When  the  swelling  is 
handled,  it  communicates  an  impression  that  it  contains  a  fluid,  for  it 
easily  yields  on  pressure ;  yet  there  is  no  true  fluctuation,  for  the 
tumour  does  not  rise  at  a  distance,  as  it  sinks  under  the  pressure  of 
the  finger,  but  it  yields  only  at  the  spot  compressed."  It  is,  in  fact, 
more  a  yielding  than  a  fluctuation.  The  veins  of  the  cord  are  enlarged. 
By  these  marks  the  disease  may  be  distinguished  from  hydrocele  and 
encephaloid  cancer,  the  only  two  affections  with  which  there  is  any 
risk  of  confounding  it. 

Anatomical  Characters. — The  testicle  consists  of  cysts  varying  much 
in  number,  size,  thickness  of  their  parietes,  and  nature  of  their  con- 
tents. At  an  early  stage  of  the  disease  there  may  be  only  a  few,  but 
at  an  advanced  period  they  are  almost  innumerable  ;  they  are  small 
and  vascular  at  first,  and  contain  a  transparent  fluid.  As  the  cysts 
increase,  the  secreting  structure  of  the  testicle  becomes  atrophied  and 
removed,  and  often  wholly  destroyed  ;  the  cysts  increase  in  number, 
thickness,  and  size  ;  and  their  contents,  instead  of  remaining  trans- 
parent, become  viscid,  thick,  albuminous,  and  often  present  the  appear- 
ance of  a  mucous  secretion.  The  contents  of  the  cysts  present  at 
lea3t  as  great  varieties  as  the  size  and  thickness  of  the  parietes  in 
which  they  are  contained,  the  latter  becoming  sometimes  exceedingly 
dense  and  firm.  The  tunica  albuginea  and  tunica  vaginalis  become 
thickened,  and  the  surfaces  of  the  latter  more  or  less  adherent. 

u  u 
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Treatment. — Castration  is  the  only  proceeding  attended  with  any 
advantage,  and  as  the  disease  is  not  of  a  malignant  nature,  the  results 
of  that  operation  are  almost  invariably  satisfactory.  In  -some  ex- 
ceedingly rare  instances,  medullary  disease  has  been  found  combined 
with  the  affection ;  in  such  cases  an  operation  is  quite  unsuitable, 
inasmuch  as  it  cannot  save  life. 

ENCEPHALOID  CANCER  OF  THE  TESTIS. 

This  malignant  disease,  described  under  the  names  of  soft  cancer, 
fungoid  disease,  fungus  hsematodes,  medullary  sarcoma,  pulpy  testis, 
and  encephaloid  cancer,  is  by  no  means  uncommon  ;  and,  although 
no  age  can  be  said  to  be  exempt  from  it,  many  instances  of  it  being 
recorded  even  in  children  and  young  persons,  yet  it  much  more  fre- 
quently occurs  between  the  ages  of  eighteen  and  thirty-five  than  at 
any  other  period  of  life. 

Symptoms. — For  the  purpose  of  diagnosis,  the  peculiarities  of  the 
different  symptoms  must  be  minutely  observed.  Swelling  is  the 
earliest  symptom  :  it  begins  in,  and  is  for  some  time  confined  to,  the 
testicle,  and  while  so  confined  is  globular,  being  somewhat  of  the 
shape  of  an  orange,  instead  of  being  compressed  laterally,  as  the 
testicle  in  the  normal  state  is.  It  is  rather  hard  at  first,  pretty  uni- 
form in  its  general  outline,  and  entirely  destitute  of  fluctuation.  As 
the  disease  advances,  the  epididymis  becomes  involved,  and  there 
may  occur  slight  effusion  into  the  tunica  vaginalis,  constituting  the 
condition  called  by  some  hydrosarcocele ;  and  when  the  disease  has 
advanced  thus  far,  the  swelling  may  be  less  flattened  laterally,  and 
present  more  of  the  pyriform  shape  of  hydrocele.  As  the  disease 
advances  still  further,  the  cord  and  the  glands  in  the  groin  become 
affected,  and  at  last  firmly  adhere,  to  the  surrounding  parts.  The 
swelling  of  the  testicle,  as  has  been  already  stated,  is  at  first  round 
and  regular  ;  afterwards  it  becomes  uneven,  and  on  examination  feels 
elastic,  which  is  very  deceptive,  and,  unless  examined  carefully, 
may  be  mistaken  for  fluctuation.  If  the  surgeon  be  induced  by 
this  symptom  to  make  a  puncture,  blood  only  escapes.  In  the  early 
stage  of  the  disease,  the  integument  is  free  from  discoloration,  and 
does  not  adhere  to  the  swelling  ;  in  the  next  stage,  it  still  does  not 
adhere,  and  has  a  natural  appearance,  but  the  veins  in  it  are  varicose  ; 
and  in  the  third  stage,  the  integument  is  involved,  adheres  to  the 
tumour,  and  presents  a  dark  livid  discoloration  ;  and  if  the  patient 
do  not  very  soon  fall  a  victim  to  the  disease,  the  integument  at  last 
ulcerates,  and  a  fungus,  which  frequently  bleeds,  starts  up  and  in- 
creases rapidly.  It  is  unusual,  however,  to  see  this  fungus,  as  the 
disease  generally  proves  fatal  by  the  constitutional  symptoms,  before 
it  arrives  at  that  stage.  The  pain  at  first  is  not  constant,  but  ulti- 
mately becomes  very  severe,  and  in  the  cases  which  have  come  under 
my  own  observation,  the  patients  have  described  the  pain  as  a  most 
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distressing  feeling  of  weight,  as  if  a  heavy  body  rested  on  the  testicle. 
In  some  instances,  the  tumour  in  the  loins  is  exceedingly  painful ;  but 
in  others,  it  gives  rise  to  comparatively  little  uneasiness— a  circum- 
stance which  Brodie  supposes  to  depend  on  the  fact  that  the  tumour 
sometimes  presses  on  the  nerves,  and  is  sometimes  in  a  measure  re- 
moved from  them.  The  pain  in  the  testicle  and  in  the  loins  is  in 
some  cases  most  distressing.  The  extremity  on  the  affected  side  be- 
comes swelled  and  (edematous  ;  in  some  instances  the  glands  in  the 
opposite  groin  become  affected  ;  and  the  scrotum,  glands  of  the  groin, 
integument,  and  pubes,  all  become  firmly  adherent  to  each  other,  and 
in  a  measure  all  involved  in  one  diseased  mass.  It  is  very  rare  for 
both  testicles  to  become  affected,  and,  singular  as  it  is,  one  testicle  is 
often  found  to  all  appearance  perfectly  sound,  while  the  scrotum 
around  it  is  completely  involved  in  the  disease  of  the  opposite  side. 
The  disease  increases  very  rapidly,  the  appetite  fails,  the  countenance 
is  sallow,  the  body  becomes  very  rapidly  emaciated,  and  the  patient 
falls  a  victim  to  the  symptoms  of  cancerous  cachexia. 

Such  are  the  principal  symptoms  of  this  most  distressing  and  in- 
curable disease,  of  whose  histological  characters,  progress,  and.  results, 
a  description  will  be  found  in  the  chapter  on  Carcinoma. 

SCIRRHUS  OP  THE  TESTICLE. 

This  is  a  very  rare  disease,  and  as  yet  no  case  of  it  has  come  under 
my  observation,  either  in  public  or  private  practice.  Sir  Astley 
Cooper  says  he  has  seen  but  a  few  examples,  and  gives  the  fol- 
lowing description  of  it :  —  "A  truly  scirrhous  affection  of  the 
testicle  begins  in  the  body  of  it,  with  an  extremely  hard  swelling, 
which  may  immediately  inform  the  surgeon  of  the  nature  of  the 
disease.  It  feels  like  a  marble  body  lodged  within  the  scrotum,  and 
it  is  tuberculated  on  its  surface.  It  sometimes  begins  in  the  centre  of 
the  testicle,  and  gradually  extends  until  the  whole  is  involved  in  the 
disease.  The  epididymis  next  becomes  the  seat  of  the  disease,  that 
portion  being  first  attacked  which  communicates  with  the  vas  defe- 
rens. The  spermatic  cord  becomes  enlarged,  and  tubercles  of  various 
sizes  form  vipon  it.  After  the  spermatic  cord  has  become  enlarged,  a 
hard  tumour  forms  beneath  the  emulgent  artery,  which  may  be  felt 
through  the  abdominal  parietes.  In  true  scirrhus  the  testicle  does 
not  become  enlarged  to  any  considerable  size.  After  the  swelling  in 
the  loins,  the  thigh  becomes  enlarged  and  oedematous  on  the  side  of  the 
disease,  which  arises  from  the  obstruction  to  absorption ;  and  the 
pressure  on  the  veins  may  also  have  influence  in  producing  this 
effect."  Prognosis  is  as  unfavourable  hero  as  in  examples  of  scirrhus 
in  other  situations.  The  common  and  microscopic  characters  of 
fibrous  carcinoma  are  described  and  delineated  iu  the  chapter  on 
Tumours. 
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EXCISION  OF  THE  TESTICLE — HYDROCELE. 


EXCISION  OF  THE  TESTICLE. 

The  hair  having  been  shaved  from  the  pubes,  the  patient  having 
been  brought  under  the  influence  of  chloroform,  and  placed  in  the 
recumbent  position,  with  the  thighs  separated,  the  surgeon  with  his 
left  hand  grasps  the  tumour  behind,  so  as  to  make  the  integument 
tense  in  front,  and  then  makes  two  elliptical  incisions,  extending 
from  the  external  aperture  of  the  inguinal  canal  to  the  under  part  of 
the  swelling,  and  embracing  between  them  as  much  integument  as  it 
may  be  necessary  to  remove  with  the  view  of  preventing  redundancy 
after  the  operation.  Due  allowance,  however,  must  be  made  for  the 
integument  drawn  from  surrounding  parts,  resiling  after  removal  of 
the  tumour.  The  cord  should  then  be  exposed,  firmly  grasped  by  an 
assistant,  and  cut  through  as  low  down  as  may  be  compatible  with  the 
entire  removal  of  the  disease.  The  operator  takes  hold  of  the  under 
portion  of  the  cord,  and  with  a  few  movements  of  the  knife  extir- 
pates the  testicle.  The  vessels  of  the  cord  having  been  tied,  as  well 
as  any  other  vessels  that  may  be  found  to  bleed,  the  edges  of  the 
wound  are  approximated,  dressed  according  to  approved  principles, 
and  supported  by  a  T  bandage.  The  under  part  of  the  wound 
hardly  ever  heals  except  by  granulation,  and  on  that  account  it 
can  answer  no  useful  purpose  to  approximate  the  edges  closely 
below. 

HYDROCELE. 

We  shall  refer  to  five  forms  of  hydrocele ;  namely,  three  of  the 
tunica  vaginalis,  and  two  of  the  cord.  The  former  is  named  simple 
hydrocele  of  the  tunica  vaginalis  testis,  congenital  hydrocele  of  the 
tunica  vaginalis,  and  encysted  hydrocele  of  the  testis ;  and  the  latter, 
diffuse  and  encysted  hydrocele  of  the  cord. 

I.  SIMPLE  HYDROCELE  OF  THE  TUNICA  VAGINALIS  TESTIS. 

Symptoms. — There  is  swelling,  which  is  generally  round  at  first, 
but  as  it  increases  it  assumes  a  pyramidal  form,  with  its  larger  ex- 
tremity downwards,  the  upper  extending  as  the  disease  advances,  as 
high  as  the  inguinal  canal.  When  the  swelling  is  very  large,  the 
upper  extremity  expands  considerably,  and  loses  the  narrowness  of 
its  form.  If  the  hydrocele  be  large,  the  scrotum,  owing  to  its  great 
distension,  loses  its  natural  wrinkles,  and  assumes  a  glazed  appearance  j 
and  in  consequence  of  the  integuments  being  drawn  upon  the  tumour, 
the  penis  seems  contracted,  and  the  raph6  of  the  scrotum  is,  as  it 
were,  pressed  to  the  opposite  side  :  the  swelling  feels  much  lighter 
than  a  tumour  of  the  same  size  caused  by  disease  of  the  testicle. 
Besides  its  form  and  lightness,  the  swelling  has  another  character 
which  it  is  of  importance  to  observe,  as  it  assists  in  making  out  the 
diagnosis  between  hydrocele  and  hernia— it  commences  at  the  under 
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part  of  the  scrotum,  and  increases  from  below  upwards  ;  whereas  a 
scrotal  hernia  commences  from  above  and  extends  downwards.  The 
history  of  the  symptoms  thus  becomes  useful  for  assisting  the  dia- 
gnosis. 

Fluctuation  is  usually  another  symptom  of  hydrocele,  but  it  is 
sometimes  not  easily  perceptible,  when  the  scrotum  is  very  greatly 
distended  ;  and  its  absence  is  not  a  proof  that  a  tumour  is  not  hydrocele. 

Another  symptom  is  transparency,  the  presence  of  which  is  a  sure 
proof  of  hydrocele.  On  this  subject,  Pott  remarks  : — "  The  absence 
of  transparency  is  not  a  proof  that  a  tumour  is  not  a  hydrocele  and 
Professor  S.  Cooper  observes  that — "Although  the  absence  of  transpa- 
rency is  not  a  proof  that  a  tumour  is  not  a  hydrocele,  yet  its  presence  is 
an  infallible  test  that  it  is."  According  to  Sir  A.  Cooper,  we  never  fail, 
on  proper  examination,  to  discover  transparency  in  such  hydroceles 
as  are  formed  in  this  country  ;  but  in  persons  who  have  had  hydro- 
cele formed  in  warm  climates,  the  parietes  of  the  scrotum  are  some- 
times rendered  so  thick  as  to  be  no  longer  transparent.  Two  cases 
have  come  under  my  own  observation,  in  which  it  was  impossible  to 
discover  any  transparency  ;  the  one  in  private  practice,  the  other  in 
a  patient  under  my  care  in  the  Royal  Infirmary,  Aberdeen.  In  each 
case  the  fluid  was  of  a  greenish-black  colour,  and  very  grumous  ;  and 
to  this  condition,  in  both  instances,  I  referred  the  absence  of  trans- 
parency. In  the  situation  of  the  testicle  the  tumour  is  always  opaque. 
In  common  hydrocele  another  symptom  useful  for  diagnosis  is,  the 
free  state  of  the  cord ;  in  hernia  the  cord  is  covered  by  the  swelling, 
but  in  hydrocele  it  can  be  felt  free  in  the  inguinal  canal.  Another 
symptom  of  a  tumour  being  a  hydrocele  is,  its  freedom  from  pain  or 
tenderness  under  ordinary  circumstances,  or  even  on  pressure,  except 
at  the  testicle,  where  there  is  slight  tenderness  on  pressure ;  but  at 
other  parts  there  is  no  tenderness,  and  beyond  inconvenience  from  its 
bulk  and  a  sense  of  weight,  the  swelling  gives  rise  to  little  or  no 
discomfort. 

State  of  the  parts.—  The  swelling  is  caused  by  a  fluid  which  is 
usually  transparent,  and  of  an  amber,  pale-yellow,  or  straw  colour, 
sometimes,  though  rarely,  of  a  greenish  or  blackish-green  colour. 
Sometimes  it  is  thick,  and  of  a  grumous  appearance,  and  occasionally 
it  contains  a  quantity  of  flaky  matter,  composed  chiefly  of  albumen  ; 
and  in  some  instances,  more  especially  in  old  persons,  the  fluid  con- 
tains cholesterine  in  the  form  of  minute  shining  particles.  The  seat 
of  the  fluid  is  the  tunica  vaginalis,  which  in  most  instances  is  trans- 
parent and  simply  distended ;  but  sometimes  it  is  thickened,  and 
occasionally,  in  consequence  of  previous  adhesions,  it  presents  a 
sacculated  arrangement,  constituting  what  is  called  a  multilocular  hy- 
drocele. The  usual  situation  of  the  testicle  is  at  the  back  of  the  swell- 
ing and  below  its  middle;  and  this  is  the  situation  in  which,  from  its 
natural  relations,  it  might  be  expected,  as  it  is  not  in  the  normal  con- 
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dition  of  the  parts  adherent  to  the  surrounding  parietes  laterally  or 
anteriorly,  but  only  posteriorly  :  but  in  some  cases,  in 
consequence  of  adhesions  having  been  contracted  be- 
tween the  tunica  vaginalis  propria  and  the  tunica 
vaginalis  reflexa  by  inflammation  previous  to  the  oc- 
currence of  hydrocele,  it  is  found  in  the  front  or  in 
other  parts  of  the  swelling.  It  is,  of  course,  of  much 
practical  importance  to  ascertain  the  situation  of  the 
testicle,  that  it  may  be  avoided  in  the  operation  ;  the 
opacity,  and  the  tenderness  and  doughy  feel  on  pressure 
will  indicate  its  position. 

Treatment. — The  treatment  adopted  in  all  cases,  ex- 
cept those  of  children,  is  by  operation,  and  that  of 
two  kinds — palliative  and  radical ;  the  former  consist- 
ing in  merely  drawing  off  the  fluid  by  tapping,  the 
latter  in  doing  this,  and  also  in  using  means  for  the 
purpose  of  inducing  such  changes  as  may  prevent 
the  return  of  the  fluid.  The  radical  treatment 
by  injection  is  thus  performed : — The  patient  should 
be  placed  erect ;  the  surgeon  should  with  his  left 
hand  grasp  the  tumour  behind,  so  as  to  render  it 
prominent  and  tense  in  front,  and  with  his  right  hand 
send  the  trocar  and  canula  through  the  parietes,  hold- 
ing them  perpendicular  to  the  surface  until  penetration 
be  effected,  and  then  directing  them  obliquely  up- 
wards, so  as  to  diminish  the  danger  of  wounding  the 
The  trocar  having  been  withdrawn,  and  the  fluid  allowed  to 

escape,  the  injection  of  tinc- 
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ture  of  iodine  and  water  is 
thrown  into  the  canula  by 
means  of  a  glass  syringe,  fitted 
to  the  canula  by  means  of  a 
nozzle  of  silver,  platinum,  or 
palladium.  The  injection  is 
allowed  to  remain,  until  the 
patient  feels  pain  in  the  loins 
or  testicle,  when  it  is  with- 
drawn. The  time  varies  in 
different  persons  j  in  adults  it 
is  usually  from  four  to  seven 
minutes  ;  but  in  all  cases,  so 
soon  as  the  patient  begins 
to  feel  pain  in  the  testicle  or 
along  the  course  of  the  cord, 
the  injection  is  withdrawn. 
In  addition  to  the  pain,  patients 
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often  experience  a  feeling  of  faintness  and  sickness.  The  fluid  having 
been  withdrawn,  the  patient  should  be  put  to  bed,  the  testicle  sup- 
ported, and  the  after  treatment  regulated  according  to  the  character  of 
the  supervening  symptoms.  If  no  symptoms  of  inflammatory  action 
present  themselves,  the  patient  should  be  induced  to  move  about,  and 
be  allowed  a  generous  diet,  and  the  scrotum  should  be  gently  com- 
pressed and  handled  so  as  to  occasion  friction  between  the  surfaces  of 
the  tunica  vaginalis ;  but  if  the  inflammation  threatens  to  be  ex- 
cessive, or  so  great  as  to  render  suppuration  probable,  rest,  low  diet, 
support  of  the  testis,  and  the  ordinary  treatment  for  acute  orchitis 
should  be  enjoined.  The  tumour  usually  returns  very  quickly,  and  often 
acquires  the  size  of  the  hydrocele  previous  to  the  tapping  ;  but  in 
the  course  of  twelve  or  fourteen  days,  under  proper  treatment,  the 
parts  generally  resume  their  usual  size.  At  one  time  it  was  supposed 
that  injection  effected  a  radical  cure  by  the  obliteration  of  the  cavity 
of  the  tunica  vaginalis  caused  by  complete  adhesions  of  the  surfaces 
of  that  membrane  ;  but  it  is  now  known  that,  although  the  serous 
surfaces  are  sometimes  united,  this  state  is  not  essential,  that  more 
commonly  the  adhesions  are  only  partial,  and  that  the  cure  is  pro- 
duced by  an  alteration  in  the  secernent  function  of  the  membrane. 
Many  different  kinds  of  fluid  have  been  used  for  injection.  Tincture 
of  iodine  either  alone  in  very  small  quantity,  or  mixed  with  water  in 
the  proportion  of  one  part  to  three,  port  wine,  and  the  solution  of  sul- 
phate of  zinc  were  favourite  injections ;  but  the  tincture  of  iodine 
alone  or  diluted  with  water  is  now  generally  preferred.  Mr.  Martin 
was  the  first  who  tried  iodine  injections.  His  proceeding  was,  to  use 
one  part  of  the  tincture  to  three  of  water,  to  inject  only  a  very  small 
quantity,  and  to  allow  it  to  remain  ;  and  the  result  of  this  practice 
was,  that  of  two  thousand  three  hundred  and  ninety-three  cases 
treated  at  the  native  hospital  of  Calcutta,  the  failures  were  under  one 
per  cent.  The  use  of  iodine  injections  has  since  been  tried  by  sur- 
geons in  most  parts  of  the  world,  and  with  satisfactory  results.  Some 
use  a  very  small  quantity  of  the  tincture  alone,  and  allow  it  to  re- 
main. Others,  and  perhaps  a  larger  number,  use  the  injection  of  the 
strength  employed  by  Mr.  Martin,  and  allow  it  to  escape.  My  own 
experience  induces  me  to  prefer  the  practice  of  throwing  in  about  two 
drachms  of  the  tincture,  and  allowing  it  to  remain. 

In  children  it  is  not  advisable  to  have  recourse -to  injections- 
neither  is  it  necessary,  as  the  swelling  is  in  most  cases  easily  dispelled 
by  the  application  of  discutient  lotions  ;  and  when  this  treatment  is 
not  found  to  produce  the  desired  result,  simple  puncture  with  the 
lancet,  and  escape  of  the  fluid,  are  usually  followed  by  a  radical 
cure. 

In  two  other  conditions  injection  is  not  advisable ;  namely,  when 
the  testicle  is  diseased,  and  when,  though  it  is  sound,  the  hydrocele 
is  very  large.    In  the  latter  case,  the  most  prudent  method  of  pro- 


G64 


hydrocele^ 


ceeding  is  to  evacuate  the  fluid  by  tapping,  to  allow  its  re-accumula- 
tion until  the  hydrocele  attain  a  moderate  size,  and  then  to  proceed 
with  tapping  and  injection. 

Various  other  methods  of  treatment  have  been  employed  for  effect- 
ing a  radical  cure,  as  incision,  excision,  caustic,  silver  or  iron  wire, 
seton,  and  acupuncture ;  but  as  these  methods  are  not  so  satisfac- 
tory, it  is  unnecessary  to  describe  them. 

II.  CONGENITAL  HYDROCELE  OP  THE  TUNICA  VAGINALIS. 

This  differs  from  common  hydrocele,  inasmuch  as  the  fluid  com- 
municates with  the  cavity  of  the  peritoneum  by  a  vaginal  process  of 
that  membrane,  within  the  inguinal  canal.  In  this  variety,  injection 
must  never  be  employed  while  the  communication  remains,  as  peri- 
tonitis might  result  from  the  extension  of  the  inflammation  to  the 
abdomen.  The  first  indication  is,  to  obliterate  the  tubular  communi- 
cation with  the  abdomen  :  and  the  best  means  for  this  purpose  is 
gentle  pressure  by  the  use  of  a  truss.  After  the  obliteration  has  been 
accomplished,  the  tumour  is  often  dispelled,  in  children,  by  the  use 
of  discutient  lotions,  and  in  adults,  the  usual  treatment  of  injection 
may  be  employed.  The  only  judicious  operation  in  any  case  before 
obliteration  is,  the  simple  drawing  off  of  the  fluid. 

III.  ENCYSTED  HYDROCELE  OP  THE  TESTIS. 

In  this  form  the  fluid  is  contained  in  a  cyst,  or  cysts,  distinct  from 
the  cavity  of  the  tunica  vaginalis.  These  collections  present  the 
three  following  varieties  '.—first,  they  occur,  and  that  most  frequently, 
below  that  part  of  the  tunica  vaginalis  which  covers  the  epididymis  ; 
and  the  cysts  differ  greatly  in  size,  number,  and  form,  being  in  some 
instances  small  and  pressed  into  the  epididymis,  while  in  others  the 
tunica  vaginalis  is  raised  up  by  them,  and  they  assume  a  pendulous, 
pedunculated  form,  and  in  others  again,  they  become  large,  but  remain 
connected  with  the  epididymis  by  a  broad  base  ;  secondly,  they  occur 
between  the  tunica  albuginea  and  the  tunica  vaginalis  testis  ;  in  this, 
which  is  the  rarest  form  of  all,  the  cyst  is  usually  single  and  of  small 
size  ;  and,  thirdly,  between  the  layers  of  the  loose  or  outer  portion  of 
the  tunica  vaginalis. 

In  encysted  hydrocele  the  tumour  should  not  be  interfered  with, 
unless  it  become  troublesome  from  pain,  or  inconvenient  from  its  size. 
When  interference  is  deemed  advisable,  the  most  judicious  proceeding 
is  merely  to  draw  off  the  fluid  by  simple  puncture.  If  the  tumour 
should  return,  and  it  be  thought  advisable  to  endeavour  to  effect  a 
permanent  cure,  as  the  treatment  by  injection  has  not  been  found  to 
succeed  so  well  as  in  common  hydrocele,  the  preferable  treatment, 
especially  when  there  is  a  number  of  cysts,  is  the  use  of  a  seton,  which 
should  be  introduced  and  retained  until  consolidation  be  effected. 


HYDROCELE. 


005 


HYDROCELE  OF  THE  CORD. 

Of  this  affection  there  are,  as  lias  been  already  stated,  two  varieties  ; 
namely,  diffuse  and  encysted. 

L  DIFFUSE  HYDROCELE  OF  THE  SPERMATIC  CORD. 

This  exceedingly  rare  variety  consists  of  an  albuminous  fluid  of  a 
white  or  yellowish  colour,  diffused  throughout  the  cellular  tissue 
connecting  the  vessels  of  the  spermatic  cord.  This  tissue  is  sur- 
rounded by  a  cellular  sheath  ;  and  this  sheath,  again,  is  invested  by 
an  expansion  of  the  cremaster  muscle  and  the  coverings  of  the  cord 
external  to  it.  The  affection  is  of  the  nature  of  simple  oedema ;  the 
cells,  however,  are  so  greatly  distended  as  to  be  converted  into  large 
vesicles.  In  some  instances,  at  the  lower  part  of  the  tumour,  the 
cells  disappear,  and  the  fluid  at  that  part  is  contained  in  a  single 
cavity,  where  it  forms  a  swelling  attended  with  fluctuation. 

Treatment. — While  the  swelling  is  small  and  unattended  with  par- 
ticular inconvenience,  the  most  judicious  course  is  not  to  interfere 
with  it.  When  interference  becomes  necessary,  the  best  mode  of 
treatment  is  acupuncture.  The  punctures  are  made  at  the  under 
part  of  the  swelling,  and  need  not  be  numerous.  The  fluid  escapes 
into  the  cellular  tissue  of  the  scrotum,  and  is  soon  removed  by  absorp- 
tion. This  mode  of  treatment  is  unattended  with  danger,  whereas 
free  direct  incision  into  the  distended  cells  is  not  so. 

II.  ENCYSTED  HYDROCELE  OF  THE  SPERMATIC  CORD. 

The  symptoms  of  this  variety  are  a  swelling,  slow  in  its  growth 
and  painless,  usually  of  an  oval  form,  moveable  on  the  cord,  attended 
with  fluctuation,  and  in  most  instances  distinctly  transparent.  The 
tumour  is  generally  circumscribed,  and  the  testis  can  be  felt  separate. 
This  affection  is  most  common  in  infants,  but  it  is  met  with  at  all 
periods  of  life.  The  fluid  is  sometimes  of  a  straw  colour,  but  more 
frequently  limpid,  and  contains  little  or  no  albumen.  Occasionally 
more  cysts  than  one  are  found  ;  but  this  is  unusual,  the  fluid  being 
generally  contained  in  a  single  cyst.  This  cyst  is  in  most  cases 
formed  of  an  obliterated  portion  of  the  vaginal  pi-ocess  of  peritoneum 
drawn  down  at  the  period  of  the  descent  of  the  testicle  ;  sometimes, 
however,  the  cyst  is  an  adventitious  formation.  It  is  imbedded  in  the 
cellular  tissue  connecting  the  vessels  of  the  cord  with  each  other,  and 
is  embraced  by  the  other  coverings  of  the  cord. 

In  children,  this  affection  usually  disappears  under  the  use  of 
applications  calculated  to  promote  absorption,  as  in  simple  hydrocele 
at  the  same  period  of  life  ;  and  in  adults,  if  interference  be  necessary, 
the  cure  may  be  accomplished  either  by  tapping  and  injection,  or  by 
the  use  of  a  seton. 
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CHAPTER  XXI. 
AFFECTIONS  OF  GENITO-URINARY  ORGANS. 

GONORRHOEA. 

The  essential  and  characteristic  symptom  of  gonorrhoea  is  a  puru- 
lent or  muco-purulent  discharge  from  the  mucous  membrane  of  the 
genitals.  Gonorrhoea  may  be  either  simple  or  venereal ;  the  former 
being  caused  by  some  local  or  constitutional  irritation,  the  latter  by 
the  direct  application  of  a  specific  irritant. 

SIMPLE  GONORRHOEA. 

If  it  arises  from  simple  local  or  constitutional  irritation,  such  as 
teething,  the  use  of  bougies,  or  derangement  of  the  digestive  organs, 
the  only  symptom  will  be  a  purulent  discharge  of  a  whitish  colour 
from  the  urethra,  for  the  most  part  unaccompanied  with  heat,  pain,  or 
ardor  urince ;  but  if  it  is  a  precursory  symptom  of  gout  or  rheuma- 
tism, in  which  case  it  is  called  arthritic  gonorrhoea,  the  presence  of 
symptoms  of  local  inflammation  and  of  ardor  urinae  will  render  the 
diagnosis  between  it  and  virulent  gonorrhoea  extremely  difficult.  The 
discharge,  which  in  the  case  of  gout  or  rheumatism  arises  from  a 
superabundance  of  uric  acid  in  the  urine,  will  disappear  immediately 
upon  the  development  of  the  disease  itself.  A  purulent  discharge 
from  the  male  urethra  is  sometimes  occasioned  by  lithic  or  oxalic 
gravel,  or  by  the  use  of  particular  medicines,  as  guaiacum  or  Cayenne 
pepper.  Arthritic  gonorrhoea  on  the  approach  of  an  attack  of  gout 
or  rheumatism,  and  gonorrhoeal  rheumatism  of  a  most  severe  cha- 
racter towards  the  decline  of  virulent  gonorrhoea,  are  well  known  to 
practical  observers.  In  this  affection  scarcely  any  special  treatment 
is  required,  the  removal  of  the  cause  of  irritation  being  generally 
quite  sufficient ;  but  if  necessary,  recourse  may  be  had  to  mild  in- 
jections, laxatives,  and  such  remodies  as  the  state  of  the  body  may  in- 
dicate. Sir  A.  Cooper  has  in  his  lectures  strongly  pointed  out  the 
importance,  in  a  medico-legal  point  of  view,  of  distinguishing  ac- 
curately between  this  and  the  venereal  or  virulent  form  of  the  disease, 
especially  in  cases  where  it  is  asserted  that  a  rape  has  been  committed 
on  very  young  children  ;  the  only  ground  of  such  accusations  often 
being  the  existence  of  a  discharge  from  the  vagina  of  the  child.  The 
possibility,  therefore,  of  this  being  of  a  harmless  nature,  and  not  the 
consequence  of  sexual  intercourse,  must  always  be  kept  in  mind. 
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Cause.— This  form  of  gonorrhoea  is  produced  by  the  application  of 
a  specific  irritant  or  virus  to  the  surface  of  the  mucous  membrane  of 
the  genitals,  such  application  occurring  usually  during  sexual  inter- 
course. 

Nature  of  the  Virus.— This  virus  is  essentially  distinct  from  that 
of  syphilis.  The  experiments  of  John  Hunter  seem,  indeed,  to  dis- 
prove this  ;  but  M.  Eicord  of  Paris  has  completely  set  this  question 
at  rest  by  his  numerous  and  well-conducted  experiments,  which  have 
been  repeated  by  many  others  with  similar  results.  Out  of  five 
hundred  and  forty-nine  cases,  occurring  in  his  male  and  female  wards, 
of  gonorrhoea  uncomplicated  with  chancre,  and  one  hundred  and 
twelve  cases  of  chronic  gonorrhoea  or  gleet,  all  of  which  were  sub- 
jected to  the  test  of  inoculation  in  other  parts  of  the  body,  not  one 
produced  the  characteristic  pustule  which  he  invariably  found  to  re- 
sult from  inoculation  with  matter  from  chancre  in  any  of  its  forms 
during  the  period  of  infection.  The  circumstance  of  gonorrhceal 
matter  having  by  inoculation  produced  chancres  in  the  experiments 
of  Hunter  and  others,  M.  Eicord  attributes  to  the  presence  of  con- 
cealed chancres  (chancres  larves)  in  the  urethra,  which  he  has  shown 
to  be  a  frequent  complication.  It  is  right,  however,  to  state  that  the 
late  Mr.  Carmichael  of  Dublin  continued  to  adhere  to  the  opinion, 
that  gonorrhoea  virulenta  produces  the  same  constitutional  effects, 
and  is  therefore  identical  in  its  nature  with  that  mild  form  of  chancre 
which  precedes  the  papular  eruption.  But  in  his  lectures,  whilst 
treating  upon  this  subject,  he  has  not  taken  into  consideration  the 
possibility  of  the  existence  of  concealed  chancres,  which,  if  acknow- 
ledged in  the  five  cases  quoted  by  Carmichael  in  support  of  his  own 
theory,  would  reconcile  his  view  with  that  generally  received,  namely, 
that  the  gonorrhceal  virus  is  essentially  distinct  in  its  nature  and 
effects  from  that  of  syphilis,  and  that  the  two  diseases  are  not  capable 
of  reproducing  one  another. 

Period  of  Development  and  Duration. — The  time  at  which  the  dis- 
charge first  makes  its  appearance  varies,  but  is  generally  from  the 
fourth  to  the  seventh  day  after  infection.  Occasionally  it  shows  itself 
earlier,  even  in  twenty- four  hours,  of  which  Sir  A.  Cooper  mentions 
an  instance  ;  sometimes  after  a  much  longer  period.  In  this  latter 
case,  however,  it  is  often  retarded  by  the  coexistence  of  the  pre- 
monitory symptoms  of  another  disease,  such  as  fever,  on  the  recession 
of  which  disease  it  may  immediately  appear.  Its  duration  is  very 
variable,  and  cannot  be  predicted  from  either  the  nature  or  the  severity 
of  the  symptoms.  It  often  runs  its  whole  course  in  a  few  weeks  :  at 
other  times  it  lingers  on  for  months,  or  even  years,  constituting  what 
is  termed  gleet. 

The  following  additional  facts  respecting  gonorrhceal  infection  ap- 
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pear  to  be  well  established  :— 1.  The  disease  is  not  communicable  by 
sexual  intercourse  before  the  discharge  appears.  2.  After  the  dis- 
charge is  established,  if  the  urethra  be  previously  washed  out  by  means 
of  a  syringe,  it  is  not  probable  that  the  disease  will  be  communicated. 
3.  The  matter  possesses  the  power  of  infection  for  an  indefinite  period. 
Titley  records  the  case  of  a  girl  communicating  the  disease  on  the 
first  night  after  her  leaving  the  Magdalene,  where  she  had  been  for 
twelve  months  ;  and  Hunter  mentions  the  case  of  a  girl  who  did  so 
after  having  been  in  the  Magdalene  for  two  years.  4.  Two  people 
having  gleet  may  have  intercourse  with  impunity  ;  but  either  of  them 
will  communicate  gonorrhoea  to  a  sound  person.  5.  The  violence  of 
the  symptoms  depends  much  upon  the  habit  of  body,  the  scrofulous 
diathesis  greatly  increasing  their  severity  • — thus,  the  same  woman 
may  give  a  very  mild  form  of  the  disease  to  one  man,  and  a  most 
severe  form  to  another.  6.  The  first  attack  of  the  disease  is  always  the 
most  violent.    7.  The  disease  is  now  much  milder  than  formerly. 

Symptoms. — At  first  there  is  merely  a  slight  uneasiness  and  swell- 
ing along  the  anterior  and  under  portion  of  the  penis,  with  a  tickling,  1 
teasing  sensation'  over  the  glans  and  anterior  portion  of  the  urethra, 
the  lips  of  which  are  found  to  be  slightly  red  and  turgid.  Upon 
squeezing  the  glans  a  small  quantity  of  a  whitish  muco-purulent 
matter  exudes.    In  a  few  days,  the  time  varying  according  to  the 
irritability  of  the  constitution,  the  uneasy  tickling  sensation  gives 
place  to  pain,  which  is  often  remarkably  severe.    There  is  an  abun- 
dant discharge  of  yellowish  pus,  with  scalding  pains  (ardor  urinas) 
during  micturition,  the  calls  to  which  are  very  frequent.    The  ure- 
thra, in  consequence  of  the  inflamed  state  of  the  mucous  membrane, 
is  much  narrowed,  causing  the  urine  to  be  voided  in  a  stream  much 
smaller  than  usual,  and  sometimes  forked,  by  reason  of  bands  of 
lymph  stretching  across  the  interior  of  the  canal.    There  may  also 
be  painful  erections  during  the  night.    The  pain  progressively  in- 
creases, and  the  matter  discharged  becomes  greenish,  or  perhaps 
mixed  with  blood  ;  and  besides  the  painful  ex-ections,  chordee  may 
now  supervene.    This  term  is  given  to  a  distorted  condition  of  the 
penis,  in  which  it  is  curved  downwards  or  to  one  side  during  erec- 
tion, owing  to  the  circumstance  that  inflammatory  effusiou  into 
the  corpus  spongiosum  prevents  equal  expansion  with  the  corpora 
cavernosa.     The  inflammation   may  extend   externally  over  the 
glans,  producing  in  it  a  peculiar  cherry  colour,  with  extreme  pain, 
and  also  over  the  membrane  lining  the  prepuce,  causing  effusion 
into  the  cellular  tissue  between  it  and  the  integument,  narrow- 
ing the  external  orifice,  and  giving  rise  to  phymosis  ;  or,  if  the 
prepuce  had  been  previously  retracted,  to  paraphymosis.    This  is  the 
general  progress  of  a  moderately  severe  attack  of  gonorrhoea.  In 
some  cases,  however,  the  inflammation  extends  along  the  course  of 
the  lymphatics  to  the  inguinal  glands,  there  causing  bubo ;  or  back- 
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wards  alon«  the  urethra  to  the  membranous  or  prostatic  portions,  the 
neck  of  the  bladder,  or  the  bladder  itself;  or  the  testicle  may  become 
involved,  in  consequence  of  the  inflammation  extending  along  the 
vas  deferens,  or  metastasis.  t 

Treatment.— The   progress  of  gonorrhoea  may  be  divided  into 
three  stages— the  inflammatory,  the  suppurative,  and  the  chrome; 
in  each  of  which  an  entirely  different  mode  of  treatment  is  indicated. 
Some  short  time,  however,  generally  intervenes  between  the  first 
appearances  of  the  gonorrheal  discharge  and  the  accession  of  the  in- 
flammatory stage,  and  it  has  been  recommended,  upon  high  authority, 
to  take  advantage  of  this  interval  and  check  the  disease  at  once,  by 
throwing  into  the  urethra  strong  injections  of  the  nitrate  of  silver- 
ten  grains  to  an  ounce  of  water.    This  plan,  however,  is  no  doubt 
attended  with  considerable  risk,  as  it  may  excite  high  inflammation 
of  the  urethra  extending  perhaps  to  the  bladder.    Titley  and  Car- 
michael  agree  in  strongly  deprecating  the  practice  ;  Ricord,  Arnott. 
and  many  others,  strongly  recommend  it.    It  is  called  the  ectrotic  or 
abortive  treatment,  to  distinguish  it  from  the  curative  ;  and  the  time 
for  its  adoption  is  limited  to  the  nascent  period  of  the  inflamma- 
tion,— the  object  aimed  at  being  to  prevent  the  development  of  the 
disease.    Dr.  Arnott's  mode  of  employing  this  treatment  is  as  fol- 
lows : — About  a  couple  of  drachms  of  a  solution  of  the  nitrate  of 
silver,  in  the  proportion  of  twelve  grains  of  the  salt  to  an  ounce  of 
water,  is  thrown  into  the  urethra  by  means  of  a  glass  syringe ;  the 
penis  being  at  the  same  time  elevated  and  compressed  about  two 
inches  from  the  orifice,  thus  ensuring  complete  application  of  the 
solution  to  the  urethral  membrane  within  this  range,  and  no  further. 
The  solution  is  retained  within  the  urethra  for  less  than  half  a 
minute,  and  no  urine  is  to  be  passed  for  half  an  hour  after  the  injec- 
tion.   The  immediate  visible  effect  of  the  application  is  the  formation 
of  a  coagulated  film  on  the  surface  of  the  urethral  membrane  ;  and 
the  diminution  of  pain  which  the  patient  experiences  during  micturi- 
tion is  probably  to  be  attributed  to  the  protection  thus  afforded  to 
the  abnormally  sensitive  membrane.    It  is  also  thought  that  the 
effects  of  the  application  may  be  partly  attributed  to  the  well-known 
action  of  the  nitrate  of  silver  in  subduing  crescent  inflammation. 
Arnott  thinks  that  this  proceeding  is  open  to  only  one  objection, 
namely,  that  the  period  of  its  applicability  is  limited  to  a  stage  of  the 
disease  which  usually  excites  but  little  attention.    Ricord,  while  he 
advocates  the  adoption  of  the  abortive  treatment,  admits,  as  the 
result  of  his  own  experience,  that  although  it  has  many  advantages, 
it  has  its  drawbacks  and  unpleasant  consequences.    He  recommends 
that  the  urethra  should  not  be  compressed  during  the  injection,  and 
that  the  abortive  treatment  should  also  include  the  internal  use  of 
copaiba  and  cubebs  in  large  doses.    Injections  modify  and  create  a 
new  action  in  the  mucous  membrane,  and  copaiba  and  cubebs,  by 
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yielding  their  principle  to  the  urine,  contribute  powerfully  to  render 
that  modification  more  effective.  In  the  female  syphilitic  ward  of 
the  Royal  Infirmary  of  Aberdeen,  I  have  not  had  opportunities  of 
trying  the  effect  of  the  ectrotic  treatment,  because  the  period  for  its 
employment  is  over  before  patients  present  themselves  for  admission  • 
but  my  opportunities  of  forming  an  opinion  from  personal  observation 
in  males,  in  private  practice,  have  been  sufficiently  numerous  to  enable 
me  to  arrive  at  a  decided  conclusion.  In  the  cases  in  which  I  have 
employed  it,  I  adopted  Arnott's  method,  and  had  every  reason  to  be 
satisfied  with  the  results.  If  the  disease  remain  and  progress  after 
one,  or  at  most  two  injections,  the  continuance  of  this  treatment 
must  be  deemed  unadvisable. 

With  regard  to  curative  treatment,  an  entirely  different  mode  is 
indicated  in  each  stage. 

I.  Inflammatory  Stage. — A  suspensory  bandage  should  be  used 
from  the  commencement.    Rest,  attention  to  cleanliness  about  the 
parts,  tepid  fomentations  or  hip-bath,  low  diet,  abstinence  from  all 
stimulating  drinks,  a  smart  cooling  purgative  at  the  commencement, 
and  afterwards  the  use  of  antimonials  in  nauseatory  doses,  must  be 
strictly  enforced.    During  this  stage,  the  treatment  must  be  entirely 
antiphlogistic,  the  activity  of  the  measures  being  proportional  to  the 
intensity  of  the  inflammation.    The  patient  should  drink  largely  of 
diluents,  such  as  barley-water,  linseed  tea,  solution  of  gum  arabic,  con- 
taining a  little  nitre  or  carbonate  of  potass  in  solution.    These  tend 
to  diminish  the  irritating  quality  of  the  urine,  and  thus  modify  some 
of  the  distressing  symptoms.    To  mitigate  the  ardor  urinse,  if  very 
severe,  about  twenty  drops  of  liquor  potassse  with  thirty  drops  of 
tincture  of  hyoscyamus,  or  five  grains  of  ext.  conii,  may  be  given  in 
camphor  mixture,  three  or  four  times  a  day,  with  much  benefit ;  emol- 
lient fomentations  being  at  the  same  time  applied  to  the  penis..  If 
painful  erections  or  chordee  supervene,  a  most  efficient  remedy  is 
camphor  with  opium,  which  may  be  given  in  the  form  of  pills  at  bed- 
time.   During  the  attacks,  cold  should  be  applied  to  the  penis  and 
the  feet.    The  paroxysm  is  often  checked  by  the  patient  getting  out 
of  bed,  and  putting  his  feet  upon  the  cold  floor ;  but  if  these  means 
do  not  succeed,  an  opiate  enema  should  be  given,  or  a  grain  or  two  of 
solid  opium  introduced  within  the  rectum.    The  bowels  must  be  kept 
moderately  open,  by  means  of  saline  purgatives  ;  but  smart  purging 
is  to  be  avoided,  because  irritation  of  the  rectum  increases  the  pain  of 
the  urethra.    The  symptoms  of  this  stage  often  improve  very  rapidly, 
in  consequence  of  taking  three  or  four  times  a  day  a  powder  of  jth 
of  a  grain  of  tartrate  of  antimony,  5  grains  of  nitre,  and  3j  of  sulphate 
of  magnesia,  dissolved  in  water.    By  these  means  the  inflammatory 
symptoms,  even  if  of  considerable  severity,  may  be  subdued  ;  but  in 
most  cases,  such  active  treatment  is  unnecessary.    The  inflammation 
is  generally  slight,  and  in  a  few  days  gives  way  to  rest,  cleanliness, 
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low  diet,  the  free  use  of  antimonials,  liquor  potasste,  demulcent  drinks 
lith  fomentations  and  support  of  the  parts.    The  treatment  must 
then  he  altered,  and  such  remedies  adopted  as  act  favourably  upon  the 
inflamed  mucous  membrane.  _ 

II  Suppurative  Stage.-Tte  inflammatory  symptoms  being  much 
checked,  and  the  discharge  having  assumed  a  purulent  character  even 
if  considerable  ardor  urin*  be  still  present,  the  use  of  copaiba  or 
cubebs  should  be  commenced,  the  antiphlogistic  regimen  and  rest  being 
at  the  same  time  strictly  enforced.  These  medicines  seem,  by  the  prin- 
ciple they  yield  to  the  urine,  to  exert  a  favourable  action  upon  the 
urethra  itself;  since,  when  the  seat  of  gonorrhoea  is  the  glans,  vagina, 
or  vulva,  they  appear  to  be  of  no  service.    The  balsam  of  copaiba 
should  be  given  in  capsules.    Cubebs  when  fresh  ground  and  pure  are 
undoubtedly  of  great  service  in  this  disease.    They  may  be  given  two 
or  three  times  a  day  in  water  or  milk,  in  doses  of  half  a  drachm,  in- 
creased afterwards  to  one  or  two  drachms,  a  grain  or  two  of  nitrate 
of  potass  being  often  added  advantageously.    If  the   discharge  is 
not  suppressed  in  eight  or  ten  days,  the  cubebs  will  have  no  effect, 
and  may  be  discontinued.    In  successful  cases  the  beneficial  results 
generally  appear  in  two  or  three  days,  and  may  be  known  by  the  dis- 
charge first  assuming  a  ropy  character,  and  then  ceasing  altogether. 

Injections. — A  considerable  number  of  days  must  be  allowed  to 
elapse  after  the  subsidence  of  the  inflammatory  symptoms  before  in- 
jections can  properly  be  used ;  then,  however,  they  are  often  of  the 
greatest  service.    Those  most  in  use  are,  solutions  of  the  diacetate  of 
lead,  sulphate  of  zinc,  and  nitrate  of  silver ;  the  last  is  the  most 
efficient,  but  must  be  used  very  cautiously  at  first,  commencing  with 
a  quarter  of  a  grain  to  an  ounce  of  water,  and  gradually  increasing 
it  to  one  or  even  two  grains.    The  diacetate  of  lead  and  sulphate  of 
zinc  may  be  used  to  the  extent  of  two  grains  to  the  ounce  from  the  very 
commencement,  that  quantity  being  gradually  increased,  if  necessary. 
These  injections  should  be  used  two  or  three  times  a  day  ;  if,  how- 
ever, they  cause  pain,  they  must  be  diluted ;  and  if  the  discharge 
should  stop  suddenly,  or  irritation  of  the  urethra  be  excited  by  their 
use,  they  must  be  altogether  discontinued.    By  persevering  in  the 
use  of  these  remedies,  the  gonorrhoea  in  most  cases  gradually  disap- 
pears.   To  prevent  its  return,  the  injections  must  be  still  used  for 
some  days,  though  with  less  frequency,  and  of  diminished  strength, 
and  after  that  time  they  may  be  entirely  discontinued.    In  some  in- 
stances, however,  the  discharge  still  continues,  assuming  a  chronic 
form,  and  constituting  gleet. 

III.  Chronic  Stage,  or  Gleet. — All  inflammation  has  now  disap- 
peared, but  the  discharge  continues,  accompanied  perhaps  with  slight 
ardor  urinse  ;  or  if  it  ceases  for  a  few  days,  it  returns  again  and  again 
without  any  apparent  cause.  This  state  may  depend  upon  relaxation, 
or  perhaps  upon  the  presence  of  stricture.    If  the  latter  be  detected, 
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it  must  be  treated  accordingly.  In  this  stage  the  use  of  injections 
must  be  continued,  their  strength  being  increased,  if  necessary  ;  and 
if  they  are  frequently  changed,  the  desired  effect  is  so  much  the  more 
likely  to  be  produced.  M.  Eicord  strongly  recommends  an  injection 
of  a  solution  of  iodide  of  iron,  commencing  with  one  grain  to  an 
ounce  of  water,  and  increasing  it  gradually  till  it  has  some  effect  upon 
the  discharge.  This  remedy  I  have  found  very  useful.  Generous 
diet,  good  living,  tonics,  perfect  chastity,  and  cold  ablutions  are  useful 
remedies  in  this  stage ;  but  perhaps  the  best  treatment  is  to  pass  a 
metallic  bougie  every  second  day,  following  up  its  use  by  that  of 
stimulating  injection.  This  proceeding  at  first  sometimes  increases 
the  discharge,  but  its  quality  is  speedily  altered,  and  at  length  it  ceases 
altogether.  The  least  irritation  or  irregularity  of  life  is,  however, 
very  apt  to  induce  its  return.  Cantharides,  taken  internally,  in  the 
form  of  tincture,  are  often  of  great  service, and  maybe  given  in  doses 
of  fifteen  or  twenty  drops,  twice  or  thrice  a  day.  This  dose  should 
be  increased  until  pain  and  slight  strangury  be  excited  in  the  urethra 
and  neighbourhood  of  the  pubes.  The  discharge  will  then  be  found 
to  have  assumed  a  purulent  character,  and  will  gradually  subside  as 
the  medicine  is  discontinued.  It  has  been  well  stated — "  The  re- 
medies for  gonorrhoea  are  threefold  :  first,  antiphlogistic  measures  to 
get  rid  of  inflammation  ;  secondly,  certain  medicines  containing  a  vola- 
tile oil,  which  has  a  peculiar  sanatory  influence  on  the  inflamed  mucous 
membrane ;  and,  thirdly,  astringents  to  check  the  secretion  of  the 
inflamed  surface." 

GONORRHOEA  IN  WOMEN. 

Seat  of  the  Disease. — The  discharge  may  be  chiefly  from  the  mucous 
membrane  of  the  labia,  nymphse,  and  other  external  parts,  consti- 
tuting vulvitis  of  some  writers,  and  corresponding  with  balanitis 
in  the  male;  or  from  the  vagina,  or  from  the  mucous  membrane 
of  the  os  and  cervix  uteri,  or  more  or  less  from  several  or  all 
these  parts.  The  most  common  seat  of  the  disease  is  the  vulva  and 
vagina,  and,  judging  from  my  own  observation,  the  urethra  is  the 
rarest.  Out  of  250  patients  in  the  female  lock  ward  of  the  Aberdeen 
Royal  Infirmary,  only  9  had  the  urethra  affected.  Occasionally  the 
disease  is  believed  to  extend  into  the  cavity  of  the  uterus,  and  thence 
along  the  Fallopian  tubes  and  ovaries,  presenting  au  analogy  with 
gonorrhoea  in  the  male,  producing  epididymitis. '  Such  an  extension, 
however,  is  very  unusual. 

Symptoms. — The  latent  period  is  shorter  than  in  the  male,  owing  to 
the  greater  extent  of  surface  to  which  the  poison  is  applied.  Heat, 
itching,  smarting,  swelling,  and  redness  are  early  symptoms,  and  they 
are  soon  followed  by  pain,  and  a  discharge,  at  first  mucopurulent, 
and  soon  becoming  thick,  acrid,  foetid,  and  sometimes  bloody.  Along 
with  these  symptoms  the  patient  is  distressed  with  pain  and  scalding, 
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during  micturition,  if  urethritis  or  vulvitis  be  present.  In  the  present 
state  of  our  knowledge  we  have  no  certain  means  of  distinguish- 
ing the  inflammation  and  the  discharge  of  gonorrhoea  from  inflam- 
mation and  discharges  arising  from  idiopathic  causes.     We  have 
no  microscopic   or  chemical   tests  to   enable   us   to  distinguish 
the  discharge  of  gonorrhoea  from  that  arising  from  other  causes ; 
and  with  regard  to  symptoms,  the  only  differences  may  be  said  to  be, 
that  in  gonorrhoea  they  usually  occur  more  suddenly,  are  more  diffi- 
cult of  removal,  and  affect  a  greater  extent  of  membrane,  than  m 
inflammation  arising  from  other  causes.    These  differences,  however, 
in  the  absence  of  reliable  history  of  the  case,  furnish  only  presumptive 
evidence  for  diagnosis.    The  discharge  stains  the  patient's  linen  of  a 
greenish-yellow  colour,  and  is  often  very  abundant.    Upon  examina- 
tion with  the  speculum,  redness  is  observed  to  be  very  diffused,  and 
of  a  fiery  hue,  and  superficial  excoriations  are  often  perceived  upon 
the  cervix  uteri,  or  within  the  vagina.    Sometimes  infiltration  takes 
place  to  a  considerable  extent  into  the  cellular  tissue  of  the  labia  and 
surrounding  parts,  causing  great  oedema,  and  occasionally  abscess  and 
sloughing  in  these  situations.    The  glands  in  the  groin  are  also  at 
times  affected.    If  a  case  come  under  treatment  before  the  commence- 
ment of  the  inflammatory  stage,  the  urethra  not  being  involved,  it 
may  be  checked  at  once  by  injecting  a  solution  of  nitrate  of  silver, 
of  the  strength  of  half  a  drachm  to  an  ounce  of  water  ;  but  as  this  is 
seldom  the  case,  the  antiphlogistic  treatment  must  be  employed  until 
the  inflammatory  symptoms  have  subsided,  warm  emollient  fomenta- 
tions and  injections  being  also  used,  if  the  pain  is  severe.  Should 
abscess  of  the  labia  or  external  parts  ensue,  the  matter  must  be 
evacuated  as  speedily  as  possible  by  a  large  opening.    As  soon  as 
the  inflammation  is  subdued,  astringent  and  stimulating  injections 
should  be  employed.    Solutions  of  sulphate  of  zinc  or  alum  of  con- 
siderable strength  are  of  great  service  ;  but  perhaps  the  most  useful  is 
a  solution  of  nitrate  of  silver,  two  or  three  grains  to  the  ounce  :  the 
solution  should  be  injected  frequently  ;   or,  which  will  be  found 
still  more  efficacious,  the  vagina  should  be  plugged  with  lint  dipped  in 
it,  and  changed  two  or  three  times  a  day.    This  plan,  recommended 
by  both  Ricord  and  Carmichael,  seldom  fails  to  check  the  discharge 
very  shortly ;  it  seems  to  answer  two  purposes,  both  acting  as  a  local 
astringent,  and  separating  the  parietes  of  the  vagina,  thus  removing 
a  constant  source  of  irritation  to  the  sound  parts,  and  insulating  the 
diseased  portions.    There  are  few  things  more  important  in  the  local 
treatment  thau  keeping  the  parts  separated  from  each  other.  In 
many  cases  a  tent  of  lint,  wet  with  solution  of  acetate  of  lead,  sul- 
phate of  zinc,  or  sulphate  of  ahim,  will  be  found  to  have  all  the  good 
effects  that  can  be  wished.    It  often  happens,  however,  that  notwith- 
standing these  applications,  the  discharge  still  continues.  In  this  case 
the  speculum  should  be  used,  and  the  os  uteri  examined  as  it  is  often 
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found  that  excoriations  or  ulcerations  exist  at  this  part,  which  by 
their  constant  irritation  keep  up  the  discharge.  If  such  be  dis- 
covered, they  should  be  cauterized  with  a  pencil  of  nitrate  of  silver. 
This  M.  Eicord  recommends  also  to  carry  gently  over  the  vagina 
itself.  ^  This  plan  will  seldom  be  found  to  fail.  If  the  urethra  be 
the  chief  seat  of  the  disease,  the  same  principles  of  treatment  are 
applicable  as  for  gonorrhoea  in  the  male. 

EXTERNAL,  OR  SPURIOUS  GONORRHOEA. 

Balanitis  of  some  authors,  Gonorrhoea  Proeputialis  of  others,  are 
terms  used  when  the  gonorrhoea  proceeds  only  from  the  glans  penis, 
or  from  the  lining  membrane  of  the  prepuce.  Rest,  moderate  diet, 
and  cleanliness  are  often  sufficient  of  themselves  to  remove  this  affec- 
tion ;  if  not,  and  if  no  phymosis  exist,  the  prepuce  should  be  drawn 
back  and  the  parts  gently  cauterized  with  a  pencil  of  nitrate  of  silver, 
this  being  repeated  every  two  or  three  days,  till  the  cure  is  effected. 
If,  however,  phymosis  be  present,  accompanied  with  considerable 
inflammation,  leeches  mnst  be  applied  to  the  groin,  and  emollient 
fomentations  to  the  affected  part ;  and  as  soon  as  the  inflamma- 
tion has  been  subdued,  the  proper  operation  must  be  performed  for 
removing  the  phymosis,  as  it  tends  to  keep  up  the  discharge  by  con- 
stant irritation.  Should  any  treatment  be  necessary  after  this,  the 
gentle  cauterizing  of  the  part  as  above  directed,  or  the  application  of 
a  strong  solution  of  nitrate  of  silver  between  the  glans  and  the  pre- 
puce will  check  the  discharge.  Copaiba  and  cubebs  seem  to  have  no 
influence  on  this  form  of  gonorrhoea. 

INFLAMMATION  OF  THE  MEMBRANOUS  PORTION  OF  THE  URETHRA. 

Inflammation  of  the  membranous  portion  of  the  urethra  is  often 
the  consequence  of  an  attack  of  gonorrhoea.  When  this  occurs,  the 
symptoms  become  more  marked,  especially  the  ardor  urinre  ;  the 
whole  penis  is  much  swollen  ;  the  patient  is  exceedingly  distressed 
with  chordee ;  the  discharge  becomes  foetid,  sometimes  tinged  with 
blood ;  any  pressure  upon  the  membranous  portion  of  the  urethra 
causes  pain  as  far  back  as  the  anus ;  the  testicle  is  usually  tender, 
and  sometimes  swollen.  Local  bleeding,  the  application  of  poul- 
tices and  fomentations  to  the  perineum,  and  other  antiphlogistic 
remedies,  proportioned  to  the  urgency  of  the  symptoms,  constitute 
the  treatment  to  be  employed  ;  and,  if  matter  form,  a  free  vent  mnst 
be  given  to  it  externally,  as  soon  as  its  presence  is  detected. 

ACUTE  INFLAMMATION  OF  THE  BLADDER,  OR  ACUTE  CYSTITIS. 

Symptoms. — When  inflammation  has  extended  to  the  bladder,  the 
gonorrhceal  discharge  ceases,  the  desire  to  make  water  is  incessant,  the 
irritation  of  the  mucous  coat  causes  a  sensation  of  fulness,  even  when 
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the  bladder  is  empty,  and  gives  rise  to  constant  painful  straining  to  effect 
its  evacuation.  The  pain  is  most  intense  when  the  bladder  is  distended, 
and  in  that  respect  the  pain  caused  by  cystitis  differs  from  that  pro- 
duced by  calculus.  The  urine  deposits  a  sediment  of  a  mucous,  puru- 
lent, or  muco-purulent  character.  Pain,  chiefly  in  the  region  of  the 
bladder,  but  extending  towards  the  perineum  and  scrotum,  fulness  and 
tenderness  in  the  hypogastric  region,  sediment  in  the  urine,  and  irri- 
tative fever  are  the  characteristic  symptoms.  In  young  persons, 
cystitis  is  chiefly  met  with  as  a  consequence  of  gonorrhoea,  and  at 
after  periods,  as  an  aggravation  of  chronic  cystitis,  resulting  from 
stricture,  diseased  prostate,  calculus,  or  the  use  of  instruments.  The 
symptoms  usually  change  into  those  of  chronic  cystitis,  but  they  some- 
times assume  an  ataxic  character,  and  end  fatally. 

Treatment. — This  consists  of  perfect  rest  in  the  recumbent  posture, 
free  depletion  by  means  of  leeches  applied  to  the  hypogastric  region, 
the  occasional  administration  of  gentle  lavatives,  a  dose  of  calomel 
at  the  beginning,  followed  by  a  little  castor  oil,  hot  baths,  and  warm 
fomentations,  barley-water,  the  citrate  or  nitrate  of  potass  largely 
diluted,  antimonials,  and  the  thorough  influence  of  oj:>iates,  so  as  to 
subdue  the  pain.  The  opiates  are  best  given  in  the  form  of  enemata, 
and  require  to  be  frequently  repeated.  Should  the  inflammation  de- 
pend upon  a  metastasis  of  the  gonorrhoea,  it  will  most  probably  cease 
on  the  return  of  the  urethral  discharge,  which  should,  therefore,  be 
promoted  by  warm  emollient  fomentations  and  the  hip-bath. 

CHRONIC  INFLAMMATION  OF  THE  BLADDER,  OR  CATARRHUS  VESICAE. 

Constant  desire  to  pass  water,  caused  by  irritation  of  the  mucous 
membrane,  constitutes  at  first  the  principal  symptom  of  this  affection. 
After  it  has  existed  for  some  time,  the  urine  becomes  loaded  with  a 
greyish,  ropy,  tenacious  mucus,  sometimes  tinged  with  blood,  giving 
a  highly  alkaline  reaction,  and  forming  a  glairy  deposit  on  cooling, 
often  nearly  equal  in  quantity  to  the  urine  itself,  which  is  much 
darker  than  natural,  and  emits  an  offensive  ammoniacal  odour. 
Urinary  deposits,  especially  phosphates,  are  often  mixed  with  the 
sediment,  This  chronic  state  of  inflammation  is  rarely  a  primary 
disease,  beiug  generally  a  consequence  of  calculus,  stricture,  enlarged 
prostate,  or  disease  of  the  rectum.  Not  unfrequently  this  disease 
proves  fatal,  the  principal  symptoms  for  some  little  time  before 
death  being  a  dry,  brown  tongue,  an  extremely  feeble  pulse,  oppression 
of  the  brain,  and  the  usual  symptoms  of  urinary  poisoning  of  the 
blood. 

Epithelium,  mucus,  and  pus,  so  frequently  found  in  diseased  states 
of  the  urinary  organs,  are  so  well  described  by  Druit,  that  I  cannot 
do  better  than  give  the  following  quotation  : — 

"  Epithelium,  from  any  part  of  the  urinary  organs,  may  be  present 
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in  urine.    Here  we  may  recall  to  the  recollection  of  our  readers,  that 
under  slighter  degrees  of  irritation  the  uniting  medium  which  gives 
consistence  to  any  epithelial  or  cuticular  layer  becomes  loosened,  the 
epithelium  is  formed  in  greater  abundance,  and  is  shed  or  desquamated 
more  rapidly  than  natural.    Under  higher  degrees  of  irritation  or 
inflammation,  the  entire  epithelial  covei-ing  is  stripped  off  or  exco- 
riated— a  state  of  things  usually  followed  by  the  evolution  of  pus 
globules  on  the  inflamed  surface.    1.  The  small  round  gland  epithe- 
lium from  the  kidney,  and  the  nuclei  of  disintegrated  epithelium  cells, 
are  often  found  in  small  quantity  in  the  urine  when  containing 
oxalate  of  lime,  or  when  irritating  from  any  other  cause.    2.  The 
kidney  epithelium  may  be  agglutinated  by  fibrinous  effusion,  and  may 
be  found  in  the  sediment  of  albuminous  urine  in  the  form  of  epithelial 
casts,  in  those  acute  and  chronic  inflammations  which  Dr.  G.  Johnson 
calls  desquamative  nephritis.    3.  The  same  epithelial  cells  and  casts 
also  may  be  found  loaded  with  oil  globules  in  certain  stages  of  some 
varieties  of  Bright's  disease.    4.  The  epithelium  from  the  pelvis, 
ureters,  and  especially  from  the  bladder,  is  often  found  in  great  abun- 
dance when  these  parts  are  irritated  by  the  urine,  or  by  any  other 
cause.    The  writer  has  found  immense  quantities  in  the  urine  after 
difficult  labours  ;  it  presents  itself  as  a  purulent-looking  deposit, 
seen  under  the  microscope  to  consist  of  columnar  or  oval  cells,  of 
very  various  shapes  and  sizes,  with  single  nuclei,  the  larger  and  older 
cells  often  full  of  granular  matter,  and  almost  disintegrated.  The 
urine  is  not  albuminous  of  necessity. 

"Mucus,  a  viscid,  stringy,  structureless  substance,  coagulated  by 
acetic  acid  ;  alkaline  in  its  reaction,  when  proceeding  from  the  bladder 
and  fauces  ;  acid,  when  coming  from  the  vagina ;  not  albuminous ; 
often  containing  large  quantities  of  phosphate  of  lime,  and  having  the 
property  of  rendering  the  urine  alkaline,  and  of  precipitating  triple 
phosphate.  It  usually  contains  some  amount  of  desquamated  epithe- 
lium, and  a  few  globules,  perhaps  epithelial  nuclei  in  a  granular 
state. 

"  Pus  may  be  present  in  the  urine,  through  suppuration  of  any 
part  of  the  mucous  lining  of  the  urinary  passages,  or  from  an  abscess 
in  some  contiguous  part  which  has  burst  into  them.  It  generally 
falls  to  the  bottom  of  the  vessel  containing  the  urine,  '  forming  a 
dense  homogeneous  layer  of  a  pale-greenish  cream  colour,  seldom 
hanging  in  ropes  in  the  fluid,  like  mucus,  and  becoming,  by  agitation, 
completely  diffused  through  it.  The  addition  of  acetic  acid  neither 
prevents  this  diffusion,  nor  dissolves  the  deposit.  If  a  portion  of  the 
deposited  pus  be  agitated  with  an  equal  quantity  of  liquor  potaSSft,  it 
forms  a  dense,  translucent,  gelatinous  mass.  On  decanting  some 
urine  from  the  deposited  pus,  the  presence  of  albumen  may  be  de- 
tected by  heat  and  nitric  acid.'  The  pus  globules  may  be  recognised 
under  the  microscope,  and  the  addition  of  acetic  acid  reveals  the 
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characteristic  nuclei.  1.  When  pus  comes  from  the  uriniferous  tubes, 
the  kidney  being  in  a  confirmed  state  of  suppurative  disorganization, 
it  may  sometimes  be  found  moulded  in  the  form  of  the  tubules  ;  but 
at  all  events  it  may  be  presumed  to  come  from  this  source,  if  con- 
stantly present  in  the  urine,  and  equably  diffused  through  it,  and  if 
there  are  the  other  signs  of  kidney  disease  to  be  presently  described. 
2.  Pus  from  the  bladder  will  probably  be  mixed  with  large  quanti- 
ties of  mucus,  constituting  muco-purulent  matter.  3.  Pus  from  an 
abscess  will  be  variable  in  quantity,  and  not  equally  diffused.  We 
must  here  remark  that  a  few  pus  globules  are  often  mixed  with  epi- 
thelial debris  without  the  urine  being  albuminous." 

Treatment. — The  exciting  cause  must  be  removed  or  modified  be- 
fore a  cure  can  be  effected.  Pest  in  the  recumbent  posture  should 
be  prescribed,  with  the  pelvis  raised,  and  opium  administered  as  an 
enema,  to  relieve  pain,  together  with  gentle  laxatives.  Local  bleed- 
ing, unless  the  inflammation  runs  very  high,  seems  only  to  aggravate 
the  symptoms  by  reducing  the  patient's  strength  ;  and  mercurials  are, 
for  the  most  part,  worse  than  useless.  Counter-irritation  on  the 
hypogastric  region  in  general  affords  relief.  When  the  inflammation 
is  subdued,  buchu,  uva  ursi,  and  pareira  brava  are  often  useful,  with 
the  addition  of  the  mineral  acids,  if  a  disposition  to  deposit  phos- 
phates exist.  Copaiba,  cubebs,  and  the  muriated  tincture  of  iron 
have  often  a  beneficial  effect  when  given  in  small  doses,  and  when 
the  inflammation  has  greatly  abated.  As  the  cure  progresses,  it  has 
sometimes  been  found  advantageous  to  use  simple  injections  of  tepid 
water,  slightly  acidulated  by  the  addition  of  ten  drops  of  the  diluted 
nitric  acid  to  two  ounces  of  warm  water.  If,  however,  pain  or  irrita- 
tion be  excited  by  their  use,  they  must  be  at  once  discontinued.  The 
beneficial  effects  of  this  proceeding,  especially  when  the  urine  is  foetid 
and  loaded  with  mucus  and  phosphates,  are  very  great.  The  best 
means  for  washing  out  the  bladder  is  a  double  catheter  with  a  syringe 
adapted  to  one  of  the  orifices.  Rest,  the  recumbent  posture,  with 
the  pelvis  raised,  opiate  enemata,  counter-irritation  on  the  hypo- 
gastrium  by  means  of  the  nitrate  of  silver,  pareira  with  the  mineral 
acids,  the  regulation  of  the  bowels  by  small  doses  of  castor  oil,  and  a 
regimen  rather  generous  than  otherwise,  are  the  remedies  most  gene- 
rally useful. 

WARTS. 

Preputial  gonorrhoea  frequently  gives  rise  to  warts,  the  position  of 
which  may  be  any  part  of  the  surface  of  the  glans  and  prepuce.  They 
vary  much  in  size  and  number,  being  sometimes  few  and  small,  some- 
times large  and  covering  the  whole  of  the  parts.  If  few  and  small,  they 
soon  disappear  under  the  repeated  application  of  the  sulphate  of  cop- 
per j  but  if  large,  the  preferable  proceeding  is  removal  by  scissors,  fol- 
lowed by  occasional  application  of  the  sulphate  of  copper. 
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PHYMOSIS  AND  PARAPHIMOSIS. 

In  most  instances  the  prepuce  can  be  easily  retracted  over  the 
glans  even  during  erection ;  in  some  cases,  however,  this  is  imprac- 
ticable, and  such  a  stage  is  termed  phymosis.  It  may  be  either  con- 
genital or  accidental.  In  the  latter  case  it  is  often  produced  by  in- 
flammation, and  consequent  swelling  of  the  prepuce  from  an  attack 
of  gonorrhoea,  by  the  cicatrization  of  ulcers,  the  presence  of  warts, 
&c.  When  the  phymosis  exists  only  in  a  slight  degree,  no  great  in- 
convenience is  felt,  nor  is  any  special  treatment  requisite  ;  but  when 
it  occurs  to  a  greater  extent,  the  matter  secreted  collects  beneath  the 
prepuce,  giving  rise  to  considerable  irritation,  and  to  a  discharge  re- 
sembling gleet,  which  often  excites  ulceration.  If  the  orifice  is  very 
much  contracted,  much  pain  and  suffering  are  experienced  in  passing 
water.  If  inflammation  arise,  the  prepuce  becomes  enormously  dis- 
tended, and  by  its  mechanical  pressure  frequently  causes  great  pain. 
When  inflammation  occurs,  the  most  active  antiphlogistic  remedies 
must  be  adopted.  Fomentations  and  poultices  must  be  applied,  and 
suspension  of  the  part  resorted  to,  together  with  antiphlogistic  treat- 
ment ;  and  should  the  inflammation  still  continue  unchecked,  or  re- 
tention of  urine  take  place,  or  should  the  phymosis  depend  on  warts, 
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on  obstinate  or  irritable  sores,  or  on  an  ulcerated  condition  of  the 
surfaces  of  the  prepuce  and  glans,  the  prepuce  must  be  slit  up  by 
an  operation.  This  is  effected  by  inserting  a  director  by  the  side  of 
the  frsenum,  introducing  a  sharp-pointed  bistoury  upon  it,  transfix- 
ing the  prepuce  and  slitting  it  up,  one  or  two  small  sutures  being  then 
passed  through  the  edges  of  the  wound  to  prevent  the  separation  of 
the  internal  and  external  integuments.  The  unseemly  appearance  of 
the  flaps  is  soon  and  almost  entirely  removed  by  interstitial  absorption. 
If  the  phymosis  depend  upon  too  great  length  of  the  prepuce,  which 
not  unfrequently  happens,  especially  when  it  is  congenital,  this  may 
be  drawn  forwards  from  the  extremity  of  the  glans,  and  a  portion 
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of  it  removed  by  a  circular  incision,  the  same  precaution  being 
afterwards  taken  to  secure  the  adhesion  of  the  integuments  and 
lining  membranes  by  slight  sutures. 

An  opposite  condition  of  the  prepuce  often  exists,  where,  hav- 
ing been  drawn  back  over  the  glans,  it  is  incapable  of  being  re- 
turned. This  is  called  paraphymosis.  The  cause  of  this  is  in  almost 
every  instance  a  partial  phymosis.  When  it  assumes  this  condition, 
it  acts  as  a  tight  ligature,  constricting  the  urethra,  and  impeding  the 
return  of  the  blood  from  the  glans,  which  in  consequence  becomes 
cedematous  and  inflamed,  and  unless  the  strangulation  is  quickly 
relieved,  gangrene  ensues.  When  the  constriction  is  only  slight,  it 
will  yield  to  the  local  application  of  cold  and  a  manipulation  of  the 
same  nature  as  the  taxis  :  but  if  this  fail,  the  coustriction  must  be 
divided ;  and  this  is  best  effected  by  depressing  the  penis,  separating 
the  swellings  behind  and  before  the  constriction,  and  with  a  sharp- 
pointed  curved  bistoury  dividing  the  stricture.  The  symptoms  will 
be  at  once  relieved,  although  it  may  not  be  practicable  to  return  the 
prepuce  immediately  after  the  operation. 

Besides  the  local  sequences  of  gonorrhoea  already  referred  to,  and 
others  which  will  afterwards  be  described,  gonorrhoea  has  the  power 
of  impressing  certain  individuals  with  constitutional  affections,  in  this 
respect  having  a  resemblance  to  syphilis,  although  the  affections  are  of 
a  different  character  from  those  produced  by  syphilis,  and  much  more 
unusual  in  their  occurrence.  These  chiefly  are  certain  affections  of 
the  skin,  of  a  roseolar  or  papular  character,  or  resembling  pityriasis  ; 
affections  of  the  mucous  membrane  of  the  throat ;  inflammations  of 
the  testicle ;  gonorrheal  rheumatism,  and  gonorrhoeal  sclerotitis. 
This  foi'm  of  gonorrhoeal  ophthalmia  must  not  be  confounded  with 
gonorrhoeal  conjunctivitis,  as  the  one  disease  has  its  chief  seat  in  the 
sclerotic  coat  and  the  other  in  the  conjunctiva,  and  the  one  is  a  con- 
stitutional effect  of  gonorrhoea,  and  the  other — namely,  gonorrhoeal 
conjunctivitis — a  consequence  of  the  application  of  gonorrhoeal  matter 
to  the  eye. 

SYPHILIS. 

This  term  is  used  to  denote  various  morbid  appearances,  which  are 
arranged  into  two  grand  divisions — namely,  the  local  or  primary, 
and  the  constitutional  symptoms  of  the  disease  ; — the  former  consist- 
ing of  certain  ulcerations,  commonly  termed  chancres,  and  consequent 
upon  them,  of  swellings  of  glands,  technically  called  buboes  ;  the 
latter,  which  are  subdivided  into  the  secondary  and  tertiary  symp- 
toms, consisting  of  various  morbid  affections  of  the  skin,  mucous 
membrane,  periosteum,  boue,  and  other  textures. 

LOCAL  OK  PRIMARY  SYMPTOMS. 

It  must  not  be  supposed  that  all  sores  on  the  penis  are  veneroal ; 
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for  that  organ  is,  like  other  parts  of  the  body,  liable  to  irritation  and 
inflammation  ;  and  common  excoriation  and  ulcers  may  form  on  it 
as  elsewhere.  Neither  must  we  conclude  that  all  sores  consequent  on 
sexual  intercourse  are  syphilitic,  as  excoriations  may  be  produced  by 
sexual  intercourse,  which  originate  in  irritation,  or  in  the  contact  of 
acrid  secretions,  not  venereal  or  connected  with  the  inoculation  of 
syphilitic  virus.  Simple  excoriations  and  common  sores  are  distin- 
guished aby  their  history  and  appearance,  and  by  the  absence  of  the 
peculiar  characters  of  the  various  forms  of  venereal  ulcers.  Venereal 
ulcers  do  not  form  immediately  on  the  appbcation  of  venereal  poison ;  a 
certain  interval  elapses,  varying  in  duration  according  to  the  manner  in 
which  the  virus  is  applied.  When  the  surface  to  which  it  is  applied 
is  entire,  ulcer  rarely  appears  for  five  or  six  days,  and  often  the  inter- 
val is  longer  ;  but  when  it  is  applied  to  a  broken  surface,  the  appear- 
ances come  on  much  more  rapidly,  the  wound  becomes  painful,  and 
in  many  instances  decided  symptoms  of  syphilitic  ulcer  are  percep- 
tible in  twenty-four  hours.  There  are  several  kinds  of  venereal 
ulcers,  which,  though  they  all  originate  in  a  common  cause,  namely, 
the  application  of  venereal  virus,  yet  differ  materially  from  each 
other  both  in  the  character  of  the  primary  sores,  and  in  the  subse- 
quent constitutional  symptoms.  As  the  technical  term,  chancre,  is, 
strictly  speaking,  applicable  only  to  those  ulcers  which  have  a  cor- 
roded appearance,  many  prefer  the  expressions  primary  sores,  or  pri- 
mary ulcers.  Primary  venereal  sores  are  of  various  kinds ;  but 
those  which  are  most  remarkable,  and  so  clearly  defined  by  their 
distinctive  characters  as  to  present  no  difficulty  of  discrimination,  are 
the  four  following  : — 

I.  The  Simple  Venereal  Ulcer. — This — called  by  some  writers  the 
common  venereal  ulcer,  and  by  others  the  elevated  ulcer — is  found 
more  frequently  on  the  internal  surface  of  the  prepuce,  and  in  the 
sulcus  behind  the  corona  glandis,  than  in  any  other  situations.  It  is 
also  often  met  with  on  the  glans,  and  usually  there  are  more  sores 
than  one.  "When  the  sore  results  from  the  application  of  the  virus 
to  an  entire  surface,  the  first  symptoms  are  itching  and  redness,  fol- 
lowed by  vesication,  and  the  pustule  gives  way  and  discharges  its 
contents  either  by  the  bursting  of  the  cuticle,  or  by  a  portion  of  the 
scab  becoming  detached,  and  thus  exposing  the  ulcer  underneath. 
Such  are  the  changes  in  the  first  or  inflammatory  stage.  The  form 
of  the  ulcer  is  usually  circular,  or  nearly  so  ;  its  surface  concave  j  its 
colour  pale,  surrounded  by  a  bright  inflammatory  areola ;  the  dis- 
charge rather  icborish  ;  and  the  pain  considerable.  Such  are  the 
appearances  during  the  second  stage,  when  the  virus  contained  in  the 
matter  is  most  calculated  to  propagate  the  disease.  In  the  next  stage, 
the  surface  of  the  sore,  instead  of  being  depressed,  becomes  covered 
over  with  granulations,  which  are  pale  and  flabby,  and  rise  like  a  small 
fungus  above  the  surrounding  parts  ;  the  ring  of  inflammation  also 
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becomes  indistinct.  This  is  the  third  stage,  or  that  of  reparation  or 
granulation,  and  is  succeeded  by  cicatrization.  By  these  distinctive 
characters,  and  by  the  absence  of  any  surrounding  induration,  phage- 
dama,  or  elevation  of  the  edges,  the  diagnosis  is  easily  made  out. 
When  the  sore  arises  from  the  application  of  the  virus  to  an 
abraded  surface,  the  part  very  soon  becomes  painful,  a  scab  forms, 
and  in  the  subsequent  progress  the  appearances  are  as  already  de- 
scribed. 

Treatment. — It  is  extremely  desirable  to  arrest  the  progress  of  the 
disease  as  speedily  as  possible,  since  there  is  every  reason  to  believe, 
that  if  the  removal  of  the  local  disease  be  accomplished  very  early  by 
the  entire  destruction  of  the  part  affected,  .a  perfect  protection  is  in 
the  great  majority  of  instances  ensured  against  constitutional  symp- 
toms. That  the  chance  of  securing  this  protection  diminishes  as  the 
destruction  is  deferred,  there  can  be  no  doubt ;  but  if  it  be  effected 
within  the  first  two  or  three  days  from  the  commencement  of  the 
specific  or  inflammatory  process,  or  perhaps  at  any  time  until  near 
the  period  of  the  bursting  of  the  matrix  vesicle,  while  the  disease  is 
local,  the  constitution  may  be  preserved  untainted.  It  is  now  well 
known  that  the  virus  is  contained  in  the  dischai-ge  secreted  during  the 
second  stage,  and  that  this  is  consequently  the  period  which  is  most 
favourable  for  the  employment  of  the  test  of  inoculation,  and  in  which 
the  constitution  is  particularly  apt  to  be  affected,  or  the  disease  to  be 
communicated  by  sexual  intercourse. 

A  principal  object,  therefore,  of  the  surgeon  will  be,  to  prevent  the 
occurrence  of  that  stage ;  or,  to  cut  it  short,  if  it  be  too  late  to  pre- 
vent :  in  either  case,  his  plan  will  be  to  convert  the  sore  into  a  simple 
ulcer  by  the  entire  destruction  of  the  affected  part ;  or,  in  other 
words,  to  institute  the  ectrotic  treatment.  Of  the  various  means 
adopted  for  this  end,  that  most  generally  employed  is  the  application 
of  the  solid  nitrate  of  silver,  which  should  be  applied  so  efficiently  as 
to  ensure  the  complete  destruction  of  the  affected  part.  This  is  done 
in  the  first  stage,  not  only  with  the  view  of  stopping  the  disease,  but 
also  of  affording  a  protection  against  constitutional  sequela? ;  in  the 
second  stage,  only  with  the  hope  of  cutting  short  the  disease.  This 
is  the  mode  of  destruction  which  I  have  generally  preferred  ;  and  for 
after  dressings,  I  have  in  many  cases  applied  nothing  but  a  piece  of 
dry  lint,  and  on  the  falling  off  of  the  scab  have  found  the  sore  healed  : 
in  other  instances  I  have  used  watery  dressings,  or  black  wash. 
Such  is  the  treatment  in  the  second  stage  ;  in  the  third,  the  imme- 
diate object  aimed  at  is,  to  repress  the  elevation  of  the  granulations ; 
and  that  can  be  very  conveniently  done  by  occasionally  pencilling 
them  very  lightly  with  nitrate  of  silver,  or  sulphate  of  copper,  and 
in  the  intervals,  applying  to  the  part  either  simple  watery  dress- 
ings, or  the  solution  of  the  sulphate  of  zinc,  as  the  appearances  may 
indicate. 
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II.  Ulcer  with  Elevated  Edges.— The  situations  in  which  this  sore  is 
most  frequently  found  are  on  the  prepuce,  both  on  its  internal  and 
external  surfaces,  in  the  fossa  behind  the  corona  glandis,  and  on  the 
corona  glandis  itself.  It  is  also  very  frequently  found  at  the  margin 
of  the  prepuce,  where  it  is  apt  to  occasion  phyniosis.  Its  formation 
may  take  place  very  speedily  after  sexual  intercourse,  if  the  virus  has 
been  applied  to  an  abraded  surface,  or  not  till  after  some  days,  if  the 
surface  has  been  entire.  The  distinguishing  peculiarities  of  this 
ulcer  are,  that  the  margin  is  elevated  above  the  sore  and  the  sur- 
rounding surface,  and  also  slightly  indurated  ;  the  surface  is  excavated 
and  of  a  brownish  raw  colour,  and  of  irritable  appearance  without 
commencing  granulations.  The  discharge  is  thin,  the  pain  is  con- 
siderable, and  in  some  instances  the  destruction  by  ulceration  is  some- 
what rapid.  Among  the  negative  marks  of  distinction  are  the  ab- 
sence of  phagedsena,  and  of  induration  of  the  base,  or  the  surrounding 
parts.  It  is  usual  to  find  more  than  one  sore  at  the  same  time.  The 
treatment  is  the  same  as  for  the  simple  venereal  sore. 

III.  The  Hunterian,  or  True  Chancre. — The  ordinary  sites  of  this 
ulcer  are  the  glans  penis,  the  fraenum,  the  fossa  behind  the  corona 
glandis,  and  the  body  of  the  penis.  The  first  is  the  most  frequent. 
The  formation  of  this  sore  has  been  known  to  take  place  in  one  day, 
but  in  some  instances,  not  for  some  weeks  ;  it  is  usually  found,  how- 
ever, about  the  third  or  fourth  day,  or  from  that  to  the  seventh,  after 
sexual  intercourse.  Its  distinguishing  peculiarities  are,  that  after  a 
pustule  containing  matter,  an  ulcer  results,  the  form  of  which  is  cir- 
cular, or  approaching  to  circular  ;  the  edges  either  regular  or  very 
slightly  indented;  the  surface  much  excavated  without  the  appearance 
of  granulations,  and  covered  with  a  viscid  ash-coloured  substance  ; 
and  the  base  hard,  with  this  peculiarity,  that  the  hardness  is  usually  de- 
fined and  terminates  abruptly,  instead  of  gradually  blending  with  the 
surrounding  parts.  The  progress  of  the  ulcer  is  slow,  indolence  of 
action  being  a  distinguishing  peculiarity.  By  these  peculiarities, 
together  with  the  negative  signs,  namely,  the  absence  of  phagedena, 
and  of  a  surrounding  areola  of  inflammation,  the  diagnosis  is  easily 
made  out.  This  ulcer,  unlike  the  former,  is  in  most  instances 
solitary. 

The  treatment  of  this  chancre  is  the  same  with  that  of  the  two 
former,  except  that  a  much  more  extensive  destruction,  by  means  of 
nitrate  of  silver,  is  necessary  in  order  to  ensure  the  entire  removal 
of  all  the  parts  affected  with  hardening,  and  the  formation  of  a  simple 
healthy  ulcer  on  the  separation  of  the  eschar.  Lint  dipped  in  water, 
in  the  solution  of  the  sulphate  of  zinc,  or  in  the  black  wash,  may  be 
applied  in  the  ordinary  dressings,  as  the  appearance  of  the  ulcer  may 
indicate.  To  the  use  of  mercury  in  the  treatment  of  the  primary 
sores  we  shall  refer  in  a  future  page. 

IV.  Vltagedcenic  Sore.—  The  three  varieties,  namely,  phagedama, 
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or  phagedenic  sore,  sloughing  or  gangrenous,  and  sloughing  pha- 
gedena, called  by  some  writers  the  phagedena  gangrenosa,  are  so 
similar  to  each  other  in  the  circumstances  in  which  they  are  found, 
in  their  symptoms  and  in  their  treatment,  that  it  will  be  more  con- 
venient to  describe  them  together  than  to  assign  a  separate  section 
to  each.  The  term  phagedena,  derived  from  (j>ayw,  to  eat,  is  well 
applied  to  this  kind  of  ulcer,  as  there  is  the  appearance  of  regular 
eating  away,  or  destruction  by  phagedenic  ulceration,  without  any 
attempt  at  granulation.  This  kind  of  destruction,  though  most 
commonly  seen  as  a  form  of  syphilis,  is  by  no  means  confined  to 
syphilitic  disease. 

Phagedena,  or  a  phagedenic  ulcer,  may  be  distinguished  by  the 
following  peculiarities  :— The  edges  are  extremely  irregular  and  of  a 
dark-purplish  appearance,  a  red  colour  extending  a  considerable  way 
into  the  surrounding  parts  ;  they  are  exceedingly  painful,  and  at  parts 
inverted ;  the  surface  of  the  sore  is  uneven,  and  extends  underneath 
the  edges  ;  it  is  of  a  livid  or  dark-red  colour,  and,  together  with  the 
edges,  has  a  very  irritable  appearance.  It  is  covered  by  a  thin 
ichorish  bloodly  discharge.  The  sore  enlarges  with  alarming 
rapidity,  and  the  destructive  process  may  continue  to  be  carried  on 
either  by  ulceration  alone,  or,  which  is  more  common,  by  ulceration 
together  with  sloughing,  so  as  to  constitute  the  variety  called  by  some 
writers  the  sloughing  phagedena,  and  by  others  the  phagedena  gan- 
grenosa. In  the  other  variety,  namely,  the  sloughing  sore,  the  de- 
struction is  by  sloughing  alone  ;  the  sore  enlarges  by  the  formation 
of  one  slough  after  another,  and  the  surface  of  the  sore  on  the  separa- 
tion of  the  slough,  instead  of  presenting  the  appearance  of  granula- 
tions, has  a  raw,  red,  irritable  appearance.  These  three  varieties 
exhibit  the  same  appearance  of  edges,  and  occur  in  similar  circum- 
stances ;  they  differ  chiefly  in  the  appearance  of  the  surface  of  the 
sore,  there  being  in  the  phagedenic  sore  an  irregular  appearance  of 
the  surface,  occasioned  by  the  ulcerative  process ;  in  the  sloughing 
phagedena  the  same  appearance  at  some  parts,  and  a  wet,  ash-coloured 
slough  at  others  ;  and  in  the  sloughing  variety  a  wet  slough  covering 
the  sore.  The  character  of  each  of  these  ulcers  is  so  peculiar,  that 
there  can  be  no  difficulty  in  distinguishing  them  from  each  other,  or 
from  any  of  the  syphilitic  ulcers  formerly  described.  A  high  degree  of 
constitutional  disturbance  attends  each  of  these  three  varieties.  The 
tongue  is  white,  the  skin  dry,  the  pulse  quick  and  small,  with  loss  of 
appetite,  prostration  of  strength,  and  the  other  symptoms  of  high 
irritative  fever ;  which,  when  the  disease  is  extensive  and  of  long 
continuance,  is  apt  to  assume  the  typhoid  type,  and  that  sometimes 
cpiickly.  Individuals  whoso  constitutions  have  been  rendered  irri- 
table by  intemperance,  by  want  of  proper  food  or  regular  rest,  by  living 
in  damp  or  confined  situations,  or  by  leading  irregular  lives,  are  those 
in  whom  phagedenic  ulceration  is  most  apt  to  take  place,  and  in  whom 
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it  is  likely  to  proceed  to  the  most  alarming  results.  On  this  subject 
Professor  Samuel  Cooper  says  : — "  The  causes  of  phagedamic  ulcera- 
tion may  frequently  be  traced  to  the  condition  of  the  individual's 
health  ;  to  his  having  neglected  to  restrict  himself  to  proper  regimen  • 
to  his  having  been  guilty  of  excess  ;  or  to  his  having  neglected  some 
other  kind  of  primary  sore  at  its  commencement." 

Treatment. — Of  all  methods  of  treatment  of  these  three  varieties 
of  ulcers,  I  prefer  for  local  treatment  the  energetic  destruction  of  the 
•whole  of  the  ulcer  by  means  of  an  escharotic,  followed  up  with  the 
use  of  a  soothing  poultice,  and  afterwards  of  water-dressings,  either 
simple  or  medicated ;  and  for  constitutional  treatment,  the  adop- 
tion of  proper  hygienic  arrangements,  regulation  of  the  stomach 
and  bowels,  generous  digestible  diet,  attention  to  the  state  of  the 
skin,  the  use  of  wine,  and,  above  all,  of  opium,  given  several  times  a 
day,  so  as  to  keep  the  system  decidedly  under  its  influence. 

The  above  statements,  it  is  hoped,  will  be  sufficient  to  point  out 
clearly  the  distinctive  characters,  and  the  treatment  of  the  principal 
forms  of  primary  venereal  sores. 


The  Consecutive  or  Constitutional  Symptoms  of  Syphilis  are 
divided  iuto  two  grand  classes — the  secondary  and  tertiary  ;  the 
former  comprehending  certain  eruptions  on  the  skin,  affections  of  the 
mucous  membrane,  and  iritis  ;  the  latter,  affections  of  bone,  perios- 
teum, certain  tubercular  affections,  assuming  in  many  cases  the  cha- 
racters of  rupia  prominens,  and  ending  in  irritable  sores,  affections 
of  the  mucous  membrane,  and  iritis. 


SECOND AKY  AFFECTIONS. 

The  principal  eruptions  are  the  papular,  the  pustular,  the  scaly,  and 
the  tubercular. 

I.  The  Papular  Eruption. — The  papular  eruption,  or  venereal 
lichen,  as  it  has  been  designated,  is  preceded  by  fever,  which  is  at- 
tended with  pains  in  the  head,  shoulders,  knees,  and  larger  joints,  and 
sometimes  in  the  chest,  where  a  feeling  of  anxiety  is  at  times  ex- 
perienced. The  pains  are  most  severe  at  night,  and  the  febrile  symp- 
toms, which  are  at  their  height  before  the  appearance  of  the  eruption, 
do  not  cease  when  the  eruption  comes  out,  but  continue  as  long  as 
successive  crops  appear.  The  eruption  is  of  the  papular  form,  the 
part  being  at  first  of  a  red  colour,  varying  in  brightness  in  different 
cases  ;  by  and  by,  however,  there  is  the  appearance  of  pustules  with 
elevated  tops,  containing  lymph  or  matter ;  and  afterwards,  when  the 
eruption  is  on  the  decline,  it  presents  in  the  desquamating  stage  a 
scaly  appearance  from  exfoliation  of  the  cuticle  J  the  colour  being  in 
this  stage  much  paler,  and  having  a  copper  tinge.  The  time  of  the 
appcaranco  of  the  eruption  after  the  primary  symptoms  is  very  van- 
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able.  In  many  examples  the  eruption  is  fonnd  all  over  the  body,  but 
is  usually  most  copious  ou  the  face,  chest,  back,  and  belly  ;  and 
frequently,  after  having  entirely  subsided,  it  returns  at  very  uncertain 
intervals,  though  each  successive  attack  is  in  general  less  extensive,  and 
accompanied  with  less  febrile  derangement.  Passive  inflammation  of 
the  conjunctiva  is  very  frequently  an  accompaniment  of  this  erup- 
tion •  and  it  is  almost  invariably  attended  with  inflammation  of  the 
mucous  membrane  of  the  throat,  the  back  of  the  pharynx,  the  tonsils, 
and  the  fauces,  which  for  the  most  part  are  red  and  swollen,  and  present 
a  raw  appearance,  and  are  often  covered  with  an  aphthous  coating. 
There  is  difficulty  of  deglutition,  and  at  times  the  glands  of  the  neck 
become  swollen.  It  is  of  the  greatest  practical  importance  not  to 
confound  the  desquamating  stage  of  the  papular  eruption  with  the 
scaly  eruption  to  be  presently  described. 

The  exhibition  of  mercury  forms  no  part  of  the  proper  treatment 
of  this  affection,  experience  showing  that,  when  taken  before  the  ap- 
pearance of  the  eruption,  it  increases  the  fever  and  local  pains,  and 
when  after  its  appearance,  it  seems  to  be  followed  by  increase  of  the 
local  pains,  and  recurrence  of  eruption.    It  is  only  after  the  desqua- 
mating stage  is  over,  that  its  exhibition  can  be  ventured  upon  with 
any  advantage,  and,  indeed,  without  being  injurious  ;  and  even  then 
it  is  not  essential,  or  even  useful,  except  when  given  in  small  altera- 
tive doses,  and  combined  with  some  antimonial,  or  with  sarsaparilla. 
The  treatment  which  is  recommended  by  many  authorities,  and  which 
I  have  found  very  satisfactory,  consists  in  the  strict  adherence  to 
the  antiphlogistic  regimen,  until  all  febrile  symptoms  have  completely 
subsided  ;  in  purging  the  bowels  very  smartly  at  the  commencement, 
and  afterwards  keeping  them  in  an  open  state  by  cooling  aperient 
medicines ;  in  producing  determination  to  the  skin  by  saline,  anti- 
monial, and  other  suitable  diaphoretic  medicines,  so  as  to  promote 
the  coming  out  of  the  eruption  ;  in  preserving  the  surface  of  the 
body  warm  ;  in  enjoining  confinement  to  the  house  while  painful 
symptoms  continue  ;  in  the  occasional  use  of  the  warm  bath,  the  use 
of  nutritious,  but  light  and  digestible  food ;  and,  after  the  subsidence 
of  the  eruption  and  of  all  febrile  symptoms,  the  employment  of  a 
course  of  sarsaparilla  and  iodide  of  potassium,  with  all  judicious 
means  for  restoring   the   strength   and  impi'oving  the  general 
health. 

II.  The  Pustular  Eruj)tion. — In  this,  as  in  the  former  case,  the 
appearance  of  the  eruption  is  preceded  by  febrile  symptoms,  writh 
local  pains.  In  some  persons  successive  crops,  and  also  the  co-exist- 
ence of  pustules  in  different  stages  are  observable.  The  matter  which 
forms  dries  into  a  thick  scab,  below  which  a  superficial  ulcer  is  con- 
cealed, the  mildness  of  which,  and  the  absence  of  any  tendency  to 
spread,  distinguish  it  from  the  tubercular  eruption.  On  the  healing 
of  the  ulcer  and  the  separation  of  the  scab,  the  cicatrix  has  a 
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discoloured  appearance.  The  same  treatment  is  found  useful  as  in 
the  papular  eruption. 

III.  The  Scaly  Eruption.— The  scaly  eruption,  as  was  noticed  by 
Hunter,  is  sometimes  preceded  by  efflorescence  of  the  whole  body, 
and  presents,  as  Dr.  Willan  remarked,  a  mottled-red  appearance  of 
the  skin,  similar  to  that  of  roseola  annulata ;  this,  however,  in  a  short 
time  passes  away,  and  leaves  the  skin  covered  with  scurfs  or  scales. 
The  scaly  eruption  usually  exhibits  the  appearance  either  of  syphilitic 
lepra  or  of  syphilitic  psoriasis.  In  syphilitic  lepra  the  spots  on  the 
skin  are  of  a  circular  form,  of  a  reddish,  or  what  is  called  a  coppery 
colour;  they  are  a  little  elevated  above  the  surrounding  surface,  and 
the  circumference  of  each  spot  is  rather  more  elevated  than  its  centre. 
The  patches  are  in  general  distinct  and  at  a  distance  from  each  other  ; 
they  are  of  a  bright  colour,  and  the  cuticle  over  them  desquamates, 
giving  to  the  spot  a  scaly  appearance.  The  eruption  is  usually  most 
copious  upon  the  forehead,  back  of  the  neck,  trunk,  and  groin.  In 
syphilitic  psoriasis  the  spots,  instead  of  being  circular  and  large,  are 
small,  irregular,  and  less  elevated.    The  appearance  caused  by  this 

eruption  varies  in  different  parts  of  the  body  j  for  example  when 

parts  are  affected  which  are  naturally  in  contact,  as  when  it  is 
between  the  nates  or  under  the  arms,  the  skin,  instead  of  presenting 
a  scaly  appearance,  becomes  elevated  and  moist,  is  destitute  of  scales, 
and  is  covered  with  a  whitish  secretion  ;  when  it  attacks  the  palms 
of  the  hands,  or  the  soles  of  the  feet,  instead  of  forming  scales,  the 
whole  cuticle  is  thrown  off,  and  is  followed  by  the  formation  of 
another  cuticle,  which  is  thrown  off  in  the  same  manner.  The  affec- 
tion of  the  throat  which  accompanies  the  scaly  eruption  is  peculiar  ; 
the  tonsils  are  the  part  usually  affected,  and,  to  use  the  language  of 
Hunter,  there  is  "a  fair  loss  of  substance,  part  being  dug  out,  as  it 
were,  from  the  body  of  the  tonsil  with  undermined  edges.  This  is 
commonly  very  foul,  having  thick  white  matter  adhering  to  it,  like  a 
slough  which  cannot  be  washed  away." 

With  regard  to  the  treatment  of  the  scaly  eruption,  most  surgeons 
of  gre"at  experience  agree,  that  mercury  is  the  most  valuable  remedy, 
when  judiciously  given,  in  moderate  doses,  and  only  to  such  an  extent 
as  will  not  produce  derangement  of  the  general  health,  or  excite 
much,  if  any,  salivation.    The  rule  I  have  observed  in  the  use  of 
this  medicine  is,  to  discontinue  it  as  soon  as  the  eruption  dis- 
appears, or  tho  gums  become  in  the  slightest  degree  affected.  The 
effects  of  mercury  in  the  scaly  and  papular  eruptions  arc  very 
different  indeed  :  and  hence  arises  the  importance  already  mentioned 
of  not  mistaking  for  the  former  the  desquamating  stage  of  the  latter. 
It  is  always  necessary,  however,  to  remember  that  mercury  in  this 
as  well  as  in  other  states,  must  be  administered  with  judgment  and 
discretion.    If  there  be  much  accompanying  pain,  or  au  irritable 
state  of  constitution,  or  much  derangement  of  the  general  health,  the 
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employment  of  mercury  will  bo  not  only  not  useful,  but  positively 
injurious.  The  proper  treatment  for  such  states  should,  in  the  first 
instance,  be  instituted  ;  and  when  the  symptoms  unfavourable  to 
the  use  of  mercury  have  been  removed,  it  may  then  be  tried,  and  in 
many  instances  the  happiest  effects  will  result.  Of  the  three  modes 
of  administering  mercury,  namely,  of  friction,  fumigation,  and  in- 
ternal administration,  I  prefer  the  last.  The  best  mode  of  employ- 
ing fumigation  is  that  propose  by  Mr.  Henry  Lee,  which  consists  in 
evaporating  calomel  and  water  by  means  of  a  lamp  and  an  apparatus 
for  confining  the  vapour. 

IV.  Tubercular  Eruption. — This  form  of  eruption  is  usually  pre- 
ceded by  languor,  debility,  severe  nocturnal  pains,  and  derangement 
of  the  general  health.  Tubercles,  but  little  raised  above  the  sur- 
rounding surface,  make  their  appearance ;  they  are  very  painful  and 
irritable ;  the  skin  becomes  red,  and  after  its  ulceration  a  crust 
forms,  the  removal  of  which  exposes  a  foul  and  very  irritable 
ulcer,  with  inflamed  irregular  edges,  and  with  no  disposition  to  take 
on  a  healthy  action.  In  many  instances,  these  ulcers  after  some  time 
exhibit  a  peculiar  appearance,  in  consequence  of  a  healing  process 
taking  place  in  the  centre,  while  the  ulcer  extends  at  its  circumference 
by  phagedsenic  edges.  The  joints,  and  especially  the  knees  and 
ankles,  are  often  exceedingly  painful,  the  pain  increasing  at  night, 
aud  in  many  cases  they  are  actually  inflamed.  The  affection  of 
the  mucous  membrane,  which  accompanies  this  ei'uption,  is  of  a  most 
formidable  character.  Beginning  generally  on  the  pharynx  or  velum 
palati,  where  an  aphthous  sore  presents  itself,  it  rapidly  spreads  along 
the  mucous  membrane  of  the  throat  and  nose,  and  is  extremely  apt  to 
give  rise  to  destruction  of  the  hard  and  soft  palate,  as  well  as  to  exten- 
sive caries,  and  destruction  of  the  spongy,  ethmoid,  and  other  bones, 
with  the  usual  train  of  distressing  consequences  resulting  from  that 
destruction.  This  eruption  is,  even  under  the  most  favourable  circum- 
stances, of  a  formidable  character  ;  but  when  it  takes  place  in  indi- 
viduals of  a  scrofulous  diathesis,  and  when  the  system  has  been  ren- 
dered irritable  by  intemperance  or  by  the  injudicious  use  of  mercury, 
its  consequences  are  usually  painful  in  the  extreme. 

Treatment. — During  a  considei-able  number  of  years,  I  have  had  an 
extensive  experience  of  the  various  modes  of  treatment  in  the  female 
syphilis  ward  of  the  Aberdeen  Hoyal  Infirmary,  and  my  experience 
there  and  elsewhere  is,  that  no  treatment  with  which  I  am  acquainted 
is  so  beneficial  in  this  form  of  secondary  syphilis  as  that  which  I 
have  described  as  being  so  in  syphilitic  phagedsenic  ulcer. 

CONDYLOMATA. 

Condylomata,  or  mucous  tubercles,  differ  from  primary  warts,  in 
being  produced  by  a  constitutional  condition,  and  not  by  irritating 
discharges,  or  want  of  cleanliness.     For  the  treatment  of  condy- 
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lomata  nothing  more  satisfactory  could  be  desired  than  the  gentle 
internal  administration  of  mercury,  to  a  very  slight  extent,  and  the 
constant  application  of  the  black  lotion.  It  is  surprising  how  quickly 
these  excrescences  disappear. 

The  Tertiary  Affections,  consisting  of  certain  tubercular  formations, 
having  many  of  the  characters  of  rupia  prominens,  and  often  degene- 
rating into  foul  and  irritable  ulcers ;  affections  of  the  periosteum  ;  of 
the  bones,  often  ending  in  ulceration,  or  caries,  or  necrosis,  or  nodes,, 
or  enostosis,  a  most  formidable  affection  of  the  mucous  membrane  of 
the  throat  and  nostrils,  giving  rise  to  very  distressing  results,  and 
iritis,  seldom  occur  until  a  long  period  after  the  cessation  of  the 
primary  symptoms,  and  rarely  until  after  the  secondary  symptoms 
have  either  disappeared  entirely  or  ceased  for  a  very  considerable  time. 
The  treatment  of  these  affections  must  be  conducted  according  to  the 
general  principles  formerly  laid  down. 

The  three  following  subjects  are  deserving  of  much  fuller  discus- 
sion than  my  limits  will  permit  : — 1.  Inoculation,  and  other  modes  of 
communicating  syphilis.  2.  The  use  of  mercury  in  the  treatment  of 
syphilis.    3.  Syphilization. 

Inoculation. — The  results  of  inoculation  have  been  attended  to 
by  many  observers,  and  by  none  more  carefully  than  by  M.  Ricord 
of  Paris.  The  results  of  his  experiments  are,  that  the  pus  of  primary 
syphilitic  sores,  in  their  ulcerative  and  progressive  stages,  produces  the 
characteristic  pustule,  whilst  that  of  secondaiy  and  tertiary  syphilis 
produces  nothing,  any  more  than  that  of  chancres  in  the  period  of 
reparation.  In  other  words,  primary  syphilis  is  communicable  by 
inoculation,  but  secondary  and  tertiary  are  not.  The  results  of  M. 
Kicord's  experiments  are  confirmed  by  those  of  Dr.  Mairion,  who 
made  experiments  in  not  fewer  than  two  hundred  and  fifty-seven 
cases  in  the  Military  Hospital  at  Louvain ;  and  not  only  in  the 
results  of  inoculation,  but  also  as  to  their  being  communicable  from 
one  person  to  another,  the  primary,  secondary,  and  tertiary  forms  of 
syphilis  present  remarkable  differences.  Primary  syphilis  is  com- 
municable by  inoculation  and  by  contagion ;  the  latter  in  the  inter- 
course of  the  sexes,  being  the  most  common  means  of  propagating 
the  disease — the  thin  condition  of  the  epidermis,  the  moisture  and 
friction,  all  rendering  absorption  easy.  Sometimes  the  disease  has 
been  communicated  to  the  fingers  of  medical  men  by  inoculation, 
while  making  the  necessary  examinations  per  vaginam  in  labours. 
Secondary  syphilis,  although  not  communicable  by  inoculation,  is  by 
inheritance  ;  and  also,  beyond  all  doubt,  from  mother  to  child,  from 
husband  to  wife,  and  from  nurse  to  child,  the  virus  being  communi- 
cated through  the  medium  of  tainted  secretion.  The  mouth  of  the 
infant,  for  instance,  infects  the  nurse,  or  the  breast  of  the  nurse  the 
mouth  of  the  infant ;  and  in  such  cases  there  is  often  considerable 
difficulty  in  determining  whether  the  disease  has  passed  from  nurse 
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to  child,  or  from  child  to  nurse.  "  These  alternative  affections  are  only 
too  frequent hence  arises  a  question  :  Is  there  any  means  of  de- 
termining whether  the  disease  has  passed  from  the  nurse  to  the  child, 
or  from  the  child  to  the  nurse  1  If  the  disease  exist  in  both  indi- 
viduals at  the  same  time,  and  has  arrived  at  the  stage  of  consecutive 
disease,  one  can  only  form  a  probable  opinion  from  the  state  of  health 
of  the  father  and  mother,  the  child,  and  husband  of  the  nurse,  and 
from  the  time  at  which  the  disease  showed  itself  in  one  or  other  of 
them,  which  it  is  sometimes  very  difficult  to  ascertain.  But  one  may 
be  certain  that  the  child  has  communicated  the  disease  to  the  nurse, 
if  it  has  ulcers  in  the  fossaB  nasales,  tubercular  pustules  in  a  scaly  or 
ulcerated  state  in  any  part  of  the  body,  with  marks  of  a  disease 
already  of  long  standing.  On  the  other  hand,  we  may  be  certain  that 
the  nurse  has  infected  the  child  if  she  has  ulcers  at  the  anus,  pustules 
on  the  body,  or  exostoses,  and  the  child  simply  ulcerations  of  the 
mouth,  nose,  or  anus." 

On  the  me  of  Mercivry. — The  indiscriminate  use,  and  the  indiscri- 
minate withholding  of  mercury  in  the  treatment  of  syphilis,  are  both 
practices  which  are  now  generally  allowed  to  be  extremely  injudicious  ; 
and  which,  fortunately  for  mankind,  are  in  a  great  measure  abandoned. 
That  much  mischief  has  been  done  by  the  profuse  and  indiscriminate 
exhibition  of  mercury ;  that  primary,  secondary,  and  tertiary 
symptoms  have  often  been  aggravated,  and  frightful  mutilations  often 
been  induced  by  the  improper  and  excessive  use  of  this  medicine,  and 
that  such  severities  and  mutilations  are  much  less  common  since  a 
milder  and  more  prudent  practice  has  prevailed,  are  propositions  re- 
garding the  truth  of  which  there  is  no  reasonable  ground  of  doubt. 
But  the  opinion  maintained  by  some  writers  who  are  unfavourable  to 
the  use  of  mercury,  that  to  this  medicine,  and  not  to  syphilis,  are  to 
be  ascribed  many  affections  of  the  skin,  nose,  throat,  iris,  periosteum, 
and  bones — in  short,  the  conditions  which  are  usually  regarded  as  the 
secondary  and  tertiary  forms  of  syphilis — is  clearly  incorrect,  inasmuch 
as  these  affections  may  occur,  and  often  have  occurred,  in  syphilitic 
patients  who  have  not  taken  any  mercury ;  whereas  in  no  instances 
where  mercury  is  given  in  other  diseases  do  we  find  it  produce  erup- 
tions and  other  affections  like  those  of  syphilis  ;  in  no  instances  do 
we  find  it  produce  iritis,  disease  of  the  nose  or  of  the  bones.  In 
short,  these  affections  may  be  produced  by  syphilis  without  mercury, 
but  they  do  not  result  from  mercury  without  syphilis.  Ever  since 
syphilis  broke  out  in  this  country,  mercury  has  more  than  any  other 
medicine  obtained  the  general  confidence  of  the  profession,  notwith- 
standing much  random  and  injudicious  practice  in  its  exhibition,  from 
a  notion  which  at  one  time  prevailed,  that  it  is  not  only  a  specific  for 
syphilis,  but  that  the  disease  could  not  be  cured  without  it ;  and  not- 
withstanding, also,  the  many  substitutes  for  it  which  have  been  at 
various  times  proposed,  such  as  sarsaparilla,  guaiacum,  nitric,  nitro- 
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muriatic  acids,  and  other  medicines.    Mr.  Rose,  while  surgeon  to  one 
of  the  Regiments  of  Guards,  instituted  the  treatment  of  syphilis 
without  mercury,  in  the  numerous  cases  which  came  under  his  care 
in  the  Regimental  Hospital ;  and  he  there  found  that  the  primary 
sores  got  well  without  mercury,  and  that  the  secondary  symptoms 
generally  exhibited  nearly  the  same  characters  as  usual,  and  were,  as 
well  as  the  primary  symptoms,  removed  without  mercury  in  every 
instance,  a  few  cases  of  iritis  excepted;  and  from  these  results  Mr. 
Rose  concluded,  that  syphilis  is  cui*able  without  mercury.  Many 
army  surgeons  adopted  the  same  views,  followed  the  same  practice, 
and  found  the  same  results.    The  strong  constitutions  of  the  soldiers, 
the  strict  regulation  of  their  diet,  and  freedom  from  exposure  to  cold 
and  damp  while  under  treatment,  were  all  favourable  for  enabling 
them  to  throw  off  the  poison  of   syphilis,  and  are  supposed  by 
some  surgeons  to  furnish  an  explanation  of  the  successful  results  of 
this  treatment  in  the  cases  mentioned.    Mr.  Rose  found  that  the 
same  treatment  was  not  successful  in  private  practice,  and  in  con- 
sequence, he  returned  at  length  to  the  usual  mode  of  treatment,  and 
prescribed  mercury.    The  opinion,  therefore,  which  experience  seems 
to  justify  is,  that  as  yet  we  are  not  acquainted  with  any  remedy  of 
equal  efficacy  with  mercury  for  extirpating  the  poison  of  syphilis. 
It  is  not,  however,  as  has  been  already  stated,  to  be  used  in  eveiy 
case,  but  with  due  discrimination  ;  and  when  prescribed,  it  ought  to 
be  with  modei'ation,  and  on  no  account  further  than  slightly  to  affect 
the  gums. 

In  cases  of  primary  sores,  if  the  ecti'otic  treatment  has  been  success- 
fully employed,  there  is  no  poison  in  the  system  to  extinguish,  and 
therefore  mercury  is  not  given.  When  the  ectrotic  treatment  has 
not  been  ti'ied,  or  has  not  been,  successful,  mercury  is  given  in  the  three 
first  forms  of  primary  sore,  but  especially  in  the  third.  Some  limit  its 
use  to  the  third  and  to  obstinate- cases  of  the  second,  not  allowing  it 
at  all  in  the  first,  in  which  it  certainly  does  not  seem  so  essential. 
For  my  own  part,  I  have  prescribed  mercury  only  for  those  cases  of 
the  first  variety  of  primary  sore  which  proved  obstinate  after  the  use 
of  other  remedies.  In  the  phagedenic  sore,  the  use  of  mercury  would 
aggravate  the  symptoms,  and  it  ought  therefore  not  to  be  prescribed. 
In  some  cases  of  secondary  and  tertiary  symptoms,  it  is  both  ad- 
visable and  necessary  ;  in  cases  of  papular  eruption,  as  has  been 
already  stated,  it  is  almost  always  injurious,  except  as  a  mild  alte- 
rative after  the  subsidence  of  the  eruption.  In  the  pustular  eruption 
it  may  be  given,  if  the  treatment  previously  recommended  has  not 
had  the  desired  effect,  and  the  disease  persists  or  returns ;  in  the 
scaly  eruption,  and  especially  after  the  Hunterian  chancre,  it  is  in- 
dispensable, and  of  the  greatest  advantage  ;  in  tertiary  affections  of 
the  skin,  which  have  not  yielded  to  other  treatment,  in  periostitic 
affections  of  tertiary  occurrence,  and  in  all  cases  of  iritis,  it  ought  to 
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be  prescribed.  These  are  the  principal  cases  in  which  mercury  is 
advisable  The  conditions  in  which  its  use  is  undesirable  are,  an  in- 
flamed phagedenic  or  sloughing  condition  of  sores,  whether  primary 
or  consecutive  ;  febrile  excitement ;  the  syphilitic  affections  suc- 
ceeding on  the  phagedamic  form  of  primary  sore  ;  the  scrofulous 
diathesis  i  and  a  weak  and  irritable  condition  of  constitution. 

Syphilization.— This  term  is  used  to  signify  the  cure  of  syplnlis  by 
inoculation  with  the  virus  of  chancre.    In  1844,  M.  Auzias  Turenne, 
while  trying  to  transfer  syphilis  from  man  to  the  monkey,  discovered 
that,  after  repeated  inoculations,  the  parts  of  the  animal  became  in- 
sensible of  being  affected  by  the  virus.    This  was  the  first  step  in  this 
somewhat  singular  subject  of  investigation  ;  and  to  this  condition, 
resulting  from  repeated  inoculation,  he  gave  the  appellation,  Syphili- 
zation. °M.  Auzias  Turenne  took  up  the  idea  that  continued  in- 
oculation might  be  advantageously  applied  to  the  human  body  for 
the  cure  of  syphilis,  and  instituted  a  series  of  experiments  with  that 
view ;  but  before  their  results  were  published,  M.  Sperino  of  Turin, 
having  been  made  acquainted  with  the  experiments  of  M.  Auzias 
Turenne,  also  adopted  the  idea  of  using  a  continued  inoculation  with 
the  virus,  in  order  to  cure  syphilis  ;  and  published  a  memoir  in  1851, 
giving  an  account  of  numerous  experiments,  to  show  that  constitu- 
tional symptoms  may  be  cured  by  repeated  inoculation.    For  some 
time  this  opinion  was  considered  absurd,  or  looked  upon  as  mere 
fancy ;  but  it  soon  engaged  the  attention  of  other  able  observers,  and 
especially  of  Dr.  Boeck,  Professor  of  Medicine  in  the  University  of 
Norway,  whose  labours,  and  those  of  others  in  the  Scandinavian  king- 
dom, proved  beyond  doubt  that  the  state  named  by  M.  Auzias  Turenne 
Syphilization  may  be  induced  in  man,  and  that  by  it  syphilis  may  be 
cured.    The  very  extraordinary  idea  was  entertained  by  some,  that 
inoculation  might  be  used  as  a  prophylactic  method.   But  this  notion 
was  soon  abandoned ;  and  Professor  Boeck,  and  most  others  who 
have  practised  inoculation,  now  hold  the  belief  that  it  is  justifiable, 
and  should  only  be  resorted  to  on  the  appearance  of  constitutional 
syphilis.    They  also  believe  that  when  secondary  syphilis  does  appear, 
the  earlier  it  is  employed  the  better  ;  that  the  desired  result  will  be 
sooner  obtained,  if  employed  early  ;  that  it  is  much  more  difficult  to 
procure  immunity  in  patients  who  have  taken  mercury ;  and  that 
relapses  are  more  apt  to  take  place  in  those  who  have  taken  that 
medicine.    The  Scandinavian  authorities  believe  that  syphilization 
can  be  used  for  curing  constitutional  syphilis,  and  that  it  ought  to  be 
used.    This  last-mentioned  belief  is  grounded  on  the  opinion  that  it 
is  not  only  successful,  but  that  it  does  less  harm  to  the  constitution 
than  mercury,  and  other  means  which  they  think,  instead  of  being 
regarded  as  remedies,  should  be  looked  upon  as  pernicious  and  dreaded 
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the  thighs  and  arms.  The  virus  employed  for  inoculation  may  be 
taken  from  any  form  of  chancre.  The  pustules  form  in  a  few  days, 
and  with  the  matter  of  these  pustules  repeated  inoculations  must  be 
performed  uutil  no  results  follow,  when  inoculation  must  again  be 
employed  with  virus  from  a  primary  sore,  and  the  same  course 
pursued  until  inoculation  ceases  to  produce  pustules.  The  use  of 
fresh  virus  is  resorted  to  a  considerable  number  of  times,  and  ought 
to  be  so  when  the  matter  of  the  pustules  ceases  to  produce  any 
effect,  and  persevered  with  until  no  result  follows  inoculation 
with  virus  from  a  primary  sore.  The  constitutional  symptoms 
begin  to  improve  in  general  in  five  or  six  weeks,  but  it  may  be 
ten  or  twelve  months  before  they  cease  entirely,  and  appear  to 
to  be  eradicated.  My  limits  will  not  permit  me  to  give  a  fuller 
account  of  the  experience  of  Boeck,  and  of  the  conclusions  at  which 
he  has  arrived,  or  to  state  the  experience  of  Malmsten,  Danielssen, 
and  others,  who  have  practised  inoculation  with  syphilitic  virus,  not 
only  for  the  cure  of  constitutional  syphilis,  but  also  to  determine  its 
effects  in  curing  other  diseases.  So  far  as  I  am  aware,  the  tedious- 
ness,  the  irksomeness,  the  filthy  and  disgusting  nature  of  this  pro- 
posed mode  of  cure,  along  with  other  serious  considerations,  have 
hitherto  prevented  its  adoption  by  all  authorities  in  these  islands,  in 
America,  and,  with  few  exceptions,  on  the  Continent. 

PERMANENT  STRICTURE. 

Exciting  causes. — Repeated  gonorrhoeas  and  long-continued  gleets 
are  the  most  frequent  exciting  causes  of  stricture  ;  but  it  may  arise  from 
any  source  of  urethral  irritation,  such  as  mechanical  injury,  the  use  of 
injections  of  too  stimulating  a  character,  calculus  in  the  bladder,  the 
presence  of  lithic  acid  or  of  phosphatic  deposit  in  the  urine,  intem- 
perance, or  contraction  consequent  on  ulceration  of  the  urethra,  how- 
ever such  ulceration  may  have  been  induced. 

Seat  of  Stricture. — Stricture  may  occur  at  any  situation  anterior  to 
the  prostatic  division  of  the  urethra  ;  but  its  most  frequent  sites  are 
at  the  bulb,  at  the  natural  bend  of  the  penis  when  pendulous,  in  the 
membranous  portion  of  the  urethra,  an  inch  behind  the  orifice,  and  at 
the  orifice  itself,  constituting  what  is  called  orificial  stricture.  The  two 
first-mentioned  sites  are  the  most  common.  In  77  out  of  98  exam- 
ples of  stricture,  referred  to  by  Mr.  H.  Smith,  the  consti'iction  was 
found  in  the  bulb  or  in  some  part  between  it  and  the  orifice ;  and  in 
21,  in  the  membranous  division  of  the  urethra.  For  making  clear  the 
most  frequent  sites  of  stricture,  Mr.  H.  Thompson  divides  the  sites 
of  stricture  into  three  regions,  and  gives  the  proportion  of  270  stric- 
tures in  each.  The  first  region  comjjrises  three-quarters  of  an  inch 
behind,  and  one  inch  in  front,  of  the  junction  of  membranous  and 
bulbous  portions ;  the  second  region  consisting  of  the  two  and  a  half 
anterior  inches  of  the  urethra ;  aud  the  third  region  comprising  the 
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space  between  the  first  and  the  second.  Of  270  strictures,  215  were 
situated  in  the  first,  54  in  the  second,  and  51  in  the  third  region. 
The  prostate  division  of  the  urethra  may  be  said  to  have  complete 
immunity  from  stricture.  An  example  of  stricture  in  this  division  is 
not  contained  in  any  museum  in  Paris,  London,  or  Edinburgh. 

Symptoms. — The  urine  is  observed  to  pass  in  a  gradually  diminish- 
ing stream,  which  at  length  becomes  twisted  or  forked.  A  few  drops 
are  left  in  the  urethra,  after  all  the  urine  seems  to  have  been  expelled. 
There  is,  especially  after  exposure  to  cold  and  damp,  a  sense  of  scald- 
ing and  irritation  along  some  part  of  the  urethra  during  micturition, 
the  calls  to  which  are  very  frequent.  These  symptoms  belong  to 
what  has  been  called  the  first  stage.  In  the  second,  the  bladder  be- 
comes very  irritable,  and  the  urine  on  cooling  deposits  a  flaky  mucus. 
Matter  resembling  that  of  gleet  is  discharged  from  the  urethra,  min- 
gled sometimes  with  blood  or  pus,  indicating  the  presence  of  an  ulcer 
or  abscess.  If  the  stricture  be  of  long  standing,  the  induration  of  the 
part  constricted  may  be  felt  externally.  By  the  introduction  of 
an  instrument,  the  existence  of  stricture  is  put  beyond  all  doubt. 
Besides  these  local  symptoms,  there  are  often  rigors,  tenesmus, 
haemorrhoids,  pains  in  the  loins,  chronic  enlargement  of  the  testicle, 
herpetic  eruption  on  the  glans  and  prepuce,  shooting  pains  in  the  peri- 
neum, and,  in  severe  cases,  complete  retention  with  extravasation  of 
urine,  or  abscess  and  fistula  in  perineo.  The  great  and  constant  irri- 
tation preys  upon  the  constitution,  and  low  hectic  fever  comes  on,  the 
countenance  assuming  a  pallid  copperish  hue. 

State  of  the  parts. — Permanent  stricture  may  be  the  result  of  a  low 
degree  of  chronic  inflammation,  in  consequence  of  which  lymph  is 
effused  to  a  greater  or  less  extent  beneath  the  mucous  membrane  of 
the  urethra,  the  calibre  of  which  is  thus  diminished  ;  and  this  lymph, 
after  the  lapse  of  some  time,  becomes  indurated.  Or,  as  Hancock  has 
so  clearly  shown,  lymph  is  sometimes  effused  upon  the  free  surface, 
becomes  developed  into  imperfect  fibrinous  tissue,  and  thus  diminishes 
the  size  of  the  canal.  Or,  it  may  depend  upon  the  formation  either 
of  a  membranous  septum  stretching  across  the  urethra  and  pierced  by 
a  small  aperture,  or  of  a  simple  baud  stretching  from  side  to  side.  In 
this  last  case  it  is  termed  a  bridle  stricture.  In  a  case  of  old  stricture 
the  mucous  membrane  behind  the  contracted  part  may  become  in- 
flamed and  ulcerated;  and  this  condition  may  extend  to  the  cellular  tis- 
sue, and  an  abscess  may  be  formed,  bursting  in  the.  perineum,  and  even- 
tually constituting  fistula  in  perineo  ;  or,  in  consequence  of  the  great 
dilatation  of  the  urethra  behind  the  stricture,  that  canal  itself  may 
burst,  and  the  urine  become  extravasated  into  the  perineum.  The 
prostate  may  become  enlarged,  and  the  bladder  hypertrophied  ;  chronic 
cystites,  or  first  functional  derangement,  and  afterwards  organic  dis- 
ease of  the  kidneys,  may  ensue  j  or  distension  of  the  ureters  and  of  tho 
pelves  of  the  kidneys  may  take  place. 
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Treatment. — Some  of  the  various  methods  of  treatment  are  the 
following  : — 

1.  By  the  Bougie. — A  bougie  is  selected  of  such  size  as  is  likely  to 
pass  without  much  difficulty.    Having  been  dipped  in  warm  water 
and  oiled,  it  is  to  be  passed  down,  and,  on  arriving  at  the  stricture, 
to  be  steadily  but  very  gently  pressed  onward,  with  the  view  of  pene- 
trating the  stricture.    This  having  been  accomplished,  it  should  be 
allowed  to  remain  for  a  few  minutes,  unless  the  patient  complain  of 
pain,  in  which  case  it  must  be  at  once  withdrawn.    In  the  use  of  the 
instrument,  lightness  of  grasp  and  the  greatest  gentleness  of  pressure 
are  requisite  ;  for  to  press  forcibly  or  to  grasp  tightly  would  occasion 
the  risk  of  either  pressing  the  stricture  before  the  instrument,  or  of 
perforating  part  of  the  urethra.    If  unsuccessful  with  the  bougie  first 
employed,  others  should  be  passed  down  to  the  stricture  in  a  series  of 
gradually  decreasing  sizes,  until  one  is  inserted  into  the  bladder. 
When  the  stricture  has  been  penetrated,  the  instrument  remains 
fixed  after  the  hand  is  withdrawn.    If,  therefore,  the  instrument  re- 
siles, it  is  an  evidence  that  penetration  has  not  been  effected.  The 
first  introduction  of  the  bougie  is  in  some  instances  attended  with 
severe  pain,  faintness,  and  rigors  ;  but  these  unpleasant  symptoms  are 
usually  felt  less  at  every  succeeding  operation.   There  is  usually,  also, 
after  the  first  operation,  ardor  urinae  in  some  degree,  together  with 
considerable  pain  for  some  time  at  the  stretched  parts,  and  increased 
difficulty  of  passing  water.    The  uneasiness  and  irritation  caused  by 
the  operation  generally  subside  in  the  course  of  two  or  three  days. 
The  operation  should  then  be  repeated,  with  a  gradually  increasing 
size  of  instrument ;  and  this  proceeding  should  be  resumed  at  inter- 
vals until  the  normal  size  of  the  urethra  be  attained,  and  the  largest 
bougie  can  be  introduced  without  any  difficulty ;  after  which  a  large 
one  should  be  occasionally  used  at  increasingly  long  intervals,  until  it 
be  ascertained  that  there  is  no  tendency  to  a  return  of  the  constriction. 
The  cure  is  thus  accomplished  on  the  principle  of  dilatation,  the  effect 
of  which  in  the  first  instance  is  mechanical,  but  ultimately  it  causes 
removal  of  the  stricture  by  interstitial  absorption.    This  mode  of 
treatment  is  applicable  to  the  great  majority  of  strictures,  and 
•wherever  applicable,  it  ought  to  be  preferred  to  every  other  method, 
as  being  the  best,  the  simplest,  and  the  safest. 

2.  By  the  Silver  Catheter. — If,  however,  a  stricture  be  very  difficult  to 
dilate, — or  if  there  be  an  irregular  condition  of  the  urethra  from  long 
continuance  of  the  disease, — or  a  false  passage, — or  great  difficulty  in 
effecting  penetration, — or  severe  rigor  following  each  introduction  of 
the  instrument, — or  retention  or  a  threatening  of  retention  of  urine, 
— the  proper  treatment  is,  to  introduce  a  silver  catheter  through  the 
stricture,  and  retain  it  by  tapes.  The  orifice  of  the  catheter  is  kept 
closed,  but  opened  from  time  to  time  for  the  evacuation  of  the  urine. 
The  pressure  of  the  catheter  gives  rise  to  a  certain  degree  of  irritation 
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and  swelling,  in  consequence  of  which  it  becomes  by  and  by  very 
firmly  constricted.    The  irritation  produces  a  slight  grade  of  inflam- 
mation, and  a  considerable  discharge  of  matter  usually  ensues,  fol- 
losved  by  widening,  relaxation,  and  absorption,  by  which  means  the 
desired  result  is  in  most  instances  very  speedily  obtained.    The  in- 
strument having  become  perfectly  loose  is  withdrawn  in  three  days, 
and  a  larger  one,  or  a  flexible  catheter,  introduced  for  twenty-four 
hours,  after  which  the  dilatation  is  perfected  by  the  bougie.    In  the 
class  of  cases  mentioned  above,  this  proceeding  is  highly  satisfactory  ; 
and,  judging  from  my  own  experience,  a  better  or  more  successful 
mode  of  treatment  could  not  be  desired.    It  must  be  admitted,  how- 
ever, that  it  is  attended  with  greater  inconvenience  and  risk  than  the 
treatment  by  the  bougie,  and  should  therefore  be  restricted. to  cases 
in  which  the  latter  is  unsuitable.    It  is  seldom  necessary  to  allow 
the  instruments  to  remain  above  four  or  five  days  ;  and  in  some  cases, 
their  use  must  be  limited  to  a  much  shorter  period.    Some  surgeons 
use  the  flexible  catheter,  but  the  silver  one  is  more  easily  guided  and 
less  irritating,  and  I  therefore  always  prefer  it.   Sir  Benjamin  Brodie 
recommends  the  use  of  a  gum  cathetei',  mounted  on  a  strong  unyield- 
ing iron  stilette,  with  a  flat  iron  handle  like  that  of  a  sound  or  staff. 
He  says  :  "  Being  so  mounted,  it  is  more  readily  directed  into  the 
bladder  than  when  mounted  in  the  usual  way  on  a  thin  flexible  wire. 
When  the  gum  catheter  has  entered  the  bladder,  withdraw  the  stilet 
and  leave  the  catheter  with  a  wooden  peg  in  its  orifice,  which  the 
patient  is  to  take  out  whenever  he  has  occasion  to  void  his  urine,  it 
being  at  the  same  time  secured  by  a  suitable  bandage.    After  three 
or  four  days  you  may  withdraw  the  catheter  for  twelve  hours ;  or  if 
much  suppuration  is  induced  in  the  urethra,  you  may  withdraw  it  for 
a  longer  period  ;  then  introduce  a  larger  catheter  than  the  first,  and 
thus  you  may,  in  the  course  of  ten  days  or  a  fortnight,  dilate  a  very 
contracted  urethra  to  its  full  diameter."    In  both  these  methods  of 
proceeding,  namely,  by  the  bougie  and  by  the  catheter,  the  principle 
of  treatment  is  to  induce  absorption,  the  existing  cause  of  which  is 
mechanical  dilatation. 

3.  By  Perineal  Section. — Professor  Syme  has  recommended  an  ex- 
cellent proceeding  for  the  treatment  of  certain  strictures,  namely,  free 
division  of  the  stricture  by  external  incision  upon  a  small,  grooved, 
slightly  curved  staff,  passed  through  the  stricture.  This  new  operation  is 
now  known  by  the  appellation  of  "  perineal  section  but  was  originally 
described  under  that  of  "  division  of  stricture  by  external  incision."  The 
performance  of  this  easy  operation  is  facilitated  by  the  staff  lately  con- 
sti-ucted  by  direction  of  Mr.  Syme.  The  vesical  extremity  is  small, 
that  it  may  readily  pass  through  the  stricture  into  the  bladder,  and 
the  remaining  portion  is  as  large  as  a  No.  8  catheter,  and  the  change 
of  diameter  is  abrupt,  so  that  the  thick  portion,  sloping  in  front  of 
the  stricture,  may  indicate  where  the  division  should  terminate  ante- 
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riorly.    The  patient  having  been  put  under  the  influence  of  chloro- 
form and  placed  in  the  attitude  for  lithotomy,  the  grooved  staff  is 
passed  through  the  stricture  into  the  bladder  and  entrusted  to  an  as- 
sistant.   The  surgeon  makes  a  free  incision  about  an  inch  and  a  half 
long  in  the  mesial  line,  and  divides  the  textures  external  to  the  ure- 
thra over  the  situation  of  the  stricture.    A  small  straight  bistoury  is 
then  sent  into  the  groove  of  the  director  behind  the  stricture,  and  by 
bringing  it  forward  the  whole  of  the  contracted  part  is  divided.  A 
No.  7  silver  catheter  is  introduced  through  the  urethra,  and  retained 
for  at  least  48  hours,  when  it  is  removed  and  cleaned,  and  again 
inserted.  The  patient  should  remain  quiet  upon  his  back,  with  a  pillow 
under  his  knees  ;  and  important  precautions  to  he  attended  to  are, — 
not  to  allow  the  wound  in  the  urethra  to  heal  by  the  first  intention, 
as  that  mode  of  union  would  expose  the  patient  to  a  relapse  of  the 
disease  ;  to  prevent  the  edges  of  the  integument  from  uniting  in  the 
first  instance,  lest  the  patient  should  be  exposed  to  the  dangers  at- 
tending incisions  made  from  the  interior  of  the  canal ;  to  make  sure 
that  the  stricture  is  completely  divided ;  to  guard  against  laying 
open  the  urethra  so  far  back  as  to  divide  the  deep  fascia  of  the  peri- 
neum, the  division  of  which  would  increase  to  a  great  degree  the 
danger  of  extravasation  of  urine.    The  extreme  rarity  of  strictures 
behind  the  bulb  fortunately  renders  division  unnecessary  so  far  back 
as  to  endanger  the  deep  fascia.    Another  important  precaution  is,  to 
introduce  instruments  occasionally  during  recovery,  and  occasionally 
afterwards,  to  prevent  recontraction.    Neglect  of  some  of  these  pre- 
cautions has  no  doubt  led  some  to  characterize  this  operation  as  both 
dangerous  and  useless.    Syme  has  published  the  result  of  his  pro- 
ceedings, which  have  been  very  satisfactory  j  and  he  states  that  the 
advantages  of  this  mode  of  treatment  are,  that  it  is  sjjeedy,  safe,  and 
effectual.    He  considers  it  the  best  that  could  be  applied,  where  the 
stricture  is  very  obstinate  and  contractile.  All  surgeons  of  exjjerience 
are  aware  that  some  strictures  of  long  standing  have  the  physical 
characters  of  non-dilatability  and  contractibility  to  a  remarkable 
degree.    In  some  cases,  a  stricture  is  so  unyielding,  that  instruments, 
however  skilfully  and  perseveringly  employed,  do  not  materially  en- 
large its  calibre  ;  and  some  have  contractibility  to  such  an  extent, 
that  whatever  temporary  dilatation  may  have  been  effected,  they, 
even  under  the  observance  of  the  most  favourable  hygienic  condi- 
tions, return  very  speedily  to  their  original  calibre.    For  such  stric- 
tures perineal  section  is  a  most  satisfactory  proceeding.    There  are 
four  classes  of  cases,  however,  for  which  Syme's  operation  of  ure- 
throtomy is  peculiarly  useful  : — 1.  Non-dilatable  ;  2.  Contractile;  3. 
Strictures  attended  with  fistula  in  the  perineum  or  scrotum,  with  much 
plastic  exudation  ;  4.  Tight  strictures,  with  great  sensibility  of  urethra. 
As  a  general  rule  regarding  strictures,  I  hold  most  firmly  the  belief 
of  Mr.  Liston  when  he  said,  "  Whenever  a  catheter  can  be  got 
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through  a  stricture,  its  cure  by  dilatation  is  in  the  surgeon's  hands." 
Yet  I  am  equally  convinced  that  in  the  classes  of  cases  mentioned 
above,  division  by  external  incision  on  a  grooved  staff  is  the  speediest, 
the  best,  and  most  successful  treatment  with  which  we  are  at  present 
acquainted.  During  the  time  that  this  operation  has  been  upon  its  trial, 
it  has  been  condemned,  as  appears  to  me,  very  harshly  and  unfairly 
by  some  who  have  said  that  it  is  not  new,  that  it  is  dangerous,  and 
that  the  cure  is  not  permanent.  Although  an  entirely  different  ope- 
ration, which  will  afterwards  be  described,  has  been  long  known,  in 
which  the  stricture  is  divided  by  external  incision,  yet  any  one  who 
makes  himself  perfectly  acquainted  with  the  history  of  surgical  ope- 
rations cannot  but  come  to  the  conviction,  that  this  is  a  new  proceed- 
ing in  practical  surgery.  That  a  few  deaths  have  happened  after  this 
operation,  and  chiefly  from  pysemia,  is  perfectly  certain  ;  but  those 
who  urge  this  objection  should  remember  the  evils  that  result  from 
bad  strictures  when  not  cured  ;  that  this  operation  is  suggested  only 
for  cases  incurable  by  other  means ;  and  that  if  a  fatal  result  in  an 
exceedingly  small  proportion  of  cases  is  to  be  considered  sufficient  to 
render  an  operation  unwarrantable,  we  must  on  the  same  principle 
consider  almost  every  operation  in  surgery  unwarrantable.  There 
would  be  force  in  this  objection  if  the  operation  were  proposed  for 
strictures  curable  by  other  means.  That  the  cure  has  not  been  per- 
manent in  every  case  there  can  be  no  doubt ;  but  while  patients  live 
without  the  observance  of  proper  hygienic  conditions,  or  continue 
to  contract  gonorrhoeas,  or  live  intemperately,  or  neglect  the  j  udicious 
precaution  of  occasionally  introducing  a  bougie,  stricture  will  be  apt 
to  return  after  every  method  of  cure.  For  the  adoption  of  this 
method  of  treatment  it  is  essential  that  the  stricture  be  not  impass- 
able ;  but  Syme  contends  that,  according  to  his  experience  no  stric- 
tures are  impassable,  and  remarks  : — "So  long  back  as  1844,  I  ex- 
pressed my  persuasion  that  no  stricture  was  truly  impermeable,  the 
exit  of  water  being  a  certain  sign  that  instruments  might,  through 
sufficient  care,  be  introduced.  This  principle  of  practice  was  obvi- 
ously of  great  importance,  since  conviction  of  its  truth  would  obviously 
lead  to  much  more  prolonged  and  careful  exploration  of  the  passage 
than  would  be  thought  requisite,  if  belief  in  the  impermeability  of 
stricture  was  entertained.  For  my  own  part  it  was  frankly  con- 
fessed, that,  while  sharing  in  the  doctrine  of  impervious  urethras,  I 
had  occasionally  found  them  so,  and  performed  the  old  operation, 
while  ever  since  adopting  the  principle  that  every  stricture  might  be 
permeated  by  instruments  through  time  and  care,  I  had  not,  either  in 
public  or  private  practice,  met  with  one  that  proved  incorrigibly 
obstinate." 

Mr.  Henry  Thompson  most  completely  expressed  my  sentiments 
on  this  interesting  point  when  he  wrote  :— "  I  do  not  hesitate  to 
endorse  the  proposition,  that  where  the  urino  issues  by  the  external 
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meatus,  an  instrument  may,  with  time  and  patience,  care  and  gentle 
manipulation,  be  passed  through  the  stricture  into  the  bladder;  the 
crisis  of  retention  of  urine  sometimes  excepted,  when  time  is'  not 
always  present,  nor  are  circumstances  favourable.  I  do  not  affirm 
the  impossibility  of  exception,  but  I  am  entitled  to  say,  after  a  con- 
siderable experience,  and  with  the  full  consciousness  of  the  responsi- 
bility of  so  doing,  that  such  exceptions  should  be  very,  very  rare 
indeed." 

4.  By  Urethra  Dilators. — The  object  aimed  at  is  to  accelerate  the 
cure  by  effecting  actual  dilatation  to  a  greater  degree  than  can  be 
accomplished  by  the  gentle  pressure  of  the  bougie.     Some  of  the 
many  urethra  dilators  are  Mr.  T.  Wakley's,  Holt's  improvement  of 
M.  Perreve's  instrument,  Coxeter's  dilator,  Buchannan's  compound 
circular  catheter,  and  Sheppard's  instrument.    Mr.  Wakley's  instru- 
ments are  ingenious,  and,  in  some  cases,  most  valuable.    I  have  used 
them  frequently  with  the  greatest  advantage  in  a  certain  class  of 
cases,  and  consider  them  an  important  addition  to  the  instruments  for 
the  cure  of  stricture ;  an  opinion,  I  think,  that  must  be  entertained 
by  all  who  have  used  them  carefully  in  cases  for  which  they  are 
suitable.    They  consist  of  a  very  small  catheter,  which  is  passed 
through  the  stricture  into  the  bladder,  of  a  slender  steel  rod,  which  is 
secured  into  the  catheter,  so  as  to  make  with  it  a  directing-rod,  and  of 
a  series  of  silver  and  also  of  elastic  tubes,  graduated  from  a  size  a  little 
larger  than  the  directing-rod,  to  that  of  a  No.  10  bougie.    The  tubes 
are  made  to  glide  through  the  stricture  upon  the  directing-rod ; 
and  the  stricture  may,  by  that  means,  be  dilated  to  any  extent  the 
surgeon  may  consider  judicious.    Another  great  advantage  of  this 
apparatus  is,  that  one  of  the  elastic  tubes  can  be  sent  into  the  bladder 
upon  the  directing-rod,  which  may  then  be  withdrawn  through  the 
tube,  leaving  the  latter  in  the  bladder ;  by  means  of  which  the  cure 
is  conducted  on  the  principle  of  the  treatment  by  the  catheter,  but 
with  the  great  advantage  that  much  time  is  saved  by  a  moderately 
large  tube  being  lodged  at  once  in  the  stricture.    The  action  of  these 
instruments  will  be  perceived  in  a  moment  by  any  one  who  has  an 
opportunity  of  examining  them  ;  and  the  employment  of  them  in 
suitable  cases  will  produce  a  strong  impression  in  their  favour.  Holt's 
instrument  consists  of  a  staff  formed  of  two  blades,  joined  at  the 
vesical  extremity,  and  capable  of  being  separated  from  each  other  by 
means  of  dilating  tubes  sent  between  the  blades  upon  a  conducting- 
rod,  the  extent  of  separation  being  regulated  by  a  screw.    With  this 
instrument  forcible  dilatation  can  be  readily  effected  ;  but  it  cannot, 
like  Wakley's,  be  used  on  the  principle  of  the  catheter.    I  have 
several  times  used  this  pretty  apparatus  with  advantage,  and  cousider 
it  a  great  improvement  on  Perreve's  instrument,  which  I  have  seen 
in  several  of  the  medical  schools  on  the  Continent.    Coxeter's  dilator 
consists,  also,  of  two  plates,  joined  at  their  smaller  extremity,  and 
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capable  of  being  separated  from  each  other  by  bars,  riveted  at  each 
end,  whose  action  is  directed  by  a  nut  and  a  screw,  and  resembles  that 
of  the  parallel  ruler.  Although  I  have  been  in  the  habit  of  showing 
Coxeter's  dilator,  and  also  the  compound  circular  catheter  of  Bu- 
channan,  and  the  instrument  of  Sheppard,  consisting  of  a  small  grooved 
catheter,  with  a  button  called  a  traveller,  capable  of  being  moved  by 
means  of  a  wire,  I  have  no  experience  of  their  use  in  the  living  body. 

5.  Division  within  the  Urethra  may  be  effected  by  Stafford's 
lanceted  stilette,  Fergusson's  urethrotome,  or  the  instrument  of 
Civiale.  I  have  no  experience  of  this  method,  and  I  refer  the  reader 
to  a  very  clear  and  interesting  paper  by  Mr.  H.  Thompson,  on  the 
value  of  internal  incision ;  against  which,  I  confess,  I  have  always 
entertained  a  strong  prejudice.  He  lays  down  three  rules,  which,  on 
account  of  the  danger  of  hemorrhage,  extravasation  of  urine,  and 
pysemia,  he  regards  as  essential  for  successful  practice  : — 1st.  The 
cutting  instrument  must  be  passed  through  the  stricture,  and  the 
incision  made  from  behind  forwards.  Civiale's  instrument  is  con- 
structed to  admit  of  that  mode  of  division.  2nd.  The  contracted 
part  must  be  divided  in  its  entire  length.  3rd.  The  borders  of  the 
incision  should  be  maintained  apart  by  catheterisin,  subsequently 
performed,  and  healing  by  first  intention  should  thus  be  prevented. 

6.  By  Potassa  Fusa. — Those  who  resort  to  cauterization  as  a 
therapeutic  agent  in  the  treatment  of  stricture,  prefer  the  potassa 
fusa  to  the  niti'ate  of  silver,  as  the  latter  gives  rise  to  the  adhesive 
form  of  inflammation.  Mr.  Whately  was  the  first  to  recommend  the 
use  of  potassa  fusa,  but  he  restricted  its  employment  to  cases  of  per- 
meable stricture.  Mr.  Wade  has  extended  its  employment ;  and  in 
his  hands  it  has  been  used  with  great  success  in  three  classes  of  cases  : 
1.  Strictures  having  a  cartilaginous  hardness,  impermeable  as  well  as 
permeable.  2.  Strictures  apt  to  bleed  on  the  introduction  of  the 
bougie.  3.  Irritable  strictures.  A  bit  of  the  caustic  about  the  size 
of  a  pin's  head  having  been  fixed  into  a  hole  made  in  the  end  of  a 
soft  bougie,  and  covered  with  lard,  is  sent  down,  and  pressed  against 
the  stricture  for  a  minute  or  two,  if  impermeable,  and  moved  back- 
wards and  forwards  through  the  stricture  two  or  three  times  over  the 
whole  surface,  if  permeable.  In  cases  of  impermeable  stricture,  the 
bougie  usually  passes  through  after  two  or  three  applications. 
Instead  of  the  soft  bougie,  the  tubes,  or  portes-caustiques,  are  used  for 
the  application  of  the  potassa  fusa. 

7.  External  division  for  impermeable  Stricture. — This  operation, 
known  also  by  the  names  of  the  old  operation,  la  boutonniere,  or 
button-hole  operation,  must  not  be  confounded  with  "perineal 
section,"  proposed  by  Syme.  The  mode  of  external  division,  called 
"perineal  section,"  is  for  permeable  stricture,  and  the  division  is 
made  on  a  grooved  director,  lodged  in  the  bladder  j  whereas  this  mode 
of  external  division  is  for  impermeable  stricture,  and  the  parts  are 
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divided  against  the  end  of  a  No.  8  catheter,  passed  down  to  the  front 
of  the  stricture.  The  patient  having  been  brought  under  the  in- 
fluence of  chloroform,  and  placed  in  the  position  as  if  for  lithotomy, 
and  a  No.  8  silver  catheter  having  been  passed  down  to  the  front  of 
the  stricture,  the  surgeon,  sitting  in  front  of  the  patient,  sends  a 
bistoury  through  the  raphe"  of  the  perineum  backwards  towards  the 
apex  of  the  prostate,  with  its  back  towards  the  rectum,  with  the  view 
of  opening  the  dilated  urethra  behind  the  stricture,  and  then  cuts 
forward  on  the  point  of  the  catheter,  in  the  hope  of  dividing  the 
stricture,  and  being  able  to  send  back  the  catheter  into  the  bladder. 
This  operation  is  now,  fortunately,  very  rarely  required,  as  since  the 
introduction  of  chloroform,  almost  every  stricture,  by  time,  patience, 
and  skilful  proceeding,  is  found  permeable,  except  in  the  cases  of  re- 
tention of  urine  ;  and,  indeed,  this  seems  to  be  the  only  condition  that 
warrants  its  performance.  It  is  most  fortunate  that  it  is  so  seldom 
necessary,  as  it  is  said,  in  certain  states,  when  fistula  and  a  hard  and 
gristly  condition  of  tissues  exist,  to  be  one  of  the  most  difficult  opera- 
tions in  surgery,  and  that  some  good  surgeons  have  failed  to  find  the 
posterior  part  of  the  urethra. 

SPASMODIC  STRICTURE. 

The  phenomena  of  spasmodic   stricture  are  now  perfectly  iu- 
telligible;   and  those  who   denied  the  possibility   of   that  form 
of  stricture  on  the  ground  of  no  muscular  fibres  having  been  dis- 
covered in  sufficiently  close  proximity  to  the  mucous  membrane  to 
affect  the  calibre  of  the  canal,  can  no  longer  rest  on  that  ground  of 
objection,  since  organic  muscular  fibres,  of  whose  existence  Hunter 
entertained  a  belief,  have  been  demonstrated  by  KSlliker,  and  since 
minutely  investigated  and  described  by  Jabez  Hogg  and  Hancock. 
The  writings  of  KSlliker,  Hogg,  and  Hancock  on  this  subject  are 
extremely  interesting,  and  highly  deserving  of  perusal.    Hogg  and 
Hancock  have  shown  that  the  urethra  is  surrounded  by  two  layers 
of  organic  or  unstriped  muscular  fibres,  continuous  behind  with  the 
coats  of  the  bladder,  proceeding  forward  ;  they  embrace  the  substance 
of  the  prostate,  the  inner  layer  surrounding  the  mucous  lining  of  the 
prostatic  portion  of  the  urethra,  the  external  passing  over  the  prostate 
gland,  they  meet  in  front  of  the  prostate,  and  joining  together,  form 
the  muscular  covering  of  the  membranous  covering  of  the  urethra  ; 
they  then  separate  again  to  embrace  the  corpus  spongiosum,  the 
inner  continuing  everywhere  joined  to  the  mucous  membrane  by 
cellular  tissue,  the  outer  embracing  the  corpus  spongiosum,  placed 
between  it  and  its  fibrous  covering,  and  in  front  they  meet  together 
to  form  the  lips  of  the  external  meatus.    The  urethra  is  thus  sur- 
rounded everywhere  by  two.  layers  of  organic  or  unstriped  muscular 
fibres,  the  inner  everywhere  in  contact  with  the  mucous  membrane, 
and  joined  to  it  by  fine  cellular  tissue,  the  outer  in  contact  with  the 
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inner  at  two  parts— the  external  meatus  and  the  membranous  portion 
of  the  urethra,  and  separated  at  two,  namely,  where  they  embrace  the 
prostate  gland  and  the  corpus  spongiosum  urethra;.  The  muscularity  of 
the  urethra  and  the  existence  of  spasmodic  stricture  are  questions  now 
set  at  rest.  The  calibre  of  the  urethra  may  be  said  to  be  susceptible  of 
being  diminished  by  congestion  of  its  mucous  membrane  or  its  erectile 
tissue,  by  spasm  of  its  involuntary  or  unstriped  muscular  fibres,  or 
by  spasm  of  voluntary  muscles,  such  as  the  muscles  of  Wilson  and 
Guthrie,  the  levator  ani  and  accelerator  urinus. 

Causes  and  Symptoms. — Habitual  or  frequent  excesses  in  drinking, 
venereal  indulgences,  an  irritable  condition  of  urethra  caused  by 
repeated  attacks  of  gonorrhoea,  luxurious  living,  and  all  conditions 
capable  of  rendering  the  system  irritable,  are  some  of  the  many  pre- 
disposing causes ;  while  exposure  to  cold  and  wet,  by  which  the 
action  of  the  skin  is  diminished,  indidgence  in  spirituous  or  acid 
liquors  which  render  the  urine  unusually  irritating,  piles,  irritation 
of  the  stomach  or  bowels,  and  rheumatism  or  gout,  or  any  condition 
causing  the  urine  to  be  loaded  with  lithates,  are  exciting  causes.  The 
symptoms  are — desire  to  pass  water,  with  either  complete  retention, 
or  a  slight  quantity  passing  off  during  absence  of  severe  spasm,  great 
straining,  the  desire  to  pass  water  coming  on  in  fits,  sense  of  weight  and 
uneasiness  in  the  perineum,  distension  of  the  bladder,  and,  if  relief  be 
not  obtained,  the  giving  way  of  the  urethra  and  extravasation  of  urine. 

Treatment. — The  warm  bath,  or,  when  that  cannot  be  obtained,  a 
warm  hip-bath,  covering  up  the  patient  in  bed,  a  powerful  enema  of 
laudanum  in  a  little  starch,  a  full  dose  of  Dover's  powder  at  night,  or 
what  in  many  cases  is  better,  calomel  for  once  at  night  combined  with 
a  decided  dose  of  ojjium  and  a  mild  aperient  in  the  morning,  have 
almost  always  the  desired  effect.  Attention  to  the  general  health, 
proper  hygienic  regulations,  attention  to  the  state  of  the  skin,  bowels, 
and  condition  of  urine,  are  all  important  for  preventing  a  return. 

CONGESTIVE  STRICTURE. 

This  condition,  when  it  takes  place,  is  usually  the  result  of  continued 
urethritis,  or  of  some  condition  which  renders  the  urine  unusually  irri- 
tating or  much  loaded  with  lithates.  It  is  most  frequently  a  con- 
sequence of  irritating  injections,  or  of  exposure  to  cold  or  intemperance 
during  a  gonorrhceal  attack.  Its  most  frequent  sites  are  the  mem- 
branous and  prostatic  divisions  of  the  urethra.  It  is  attended  with 
pain  in  the  perineum,  tenderness  on  pressure,  with  tho  usual  symp- 
toms of  spasmodic  stricture,  and  often  with  irritative  fever.  The 
treatment  is  the  same  as  for  spasmodic  stricture,  with  the  addition  in 
many  cases  of  leeching,  antimonials,  and  other  antiphlogistics.  The 
warm  and  hip-bath  are  very  useful,  and  ten  or  twelve  drops  of  the 
muriated  tincture  of  iron  given  every  ten  minutes  have  often  been 
prescribed  with  apparent  advautage. 
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RETENTION  OF  URINE. 

The  principal  conditions  which  give  rise  to  retention  of  urine, 
together  with  the  appropriate  treatment,  now  come  to  be  considered. 

1.  Retention  from  Stricture  of  XJretlwa. — Should  a  case  of  retention 
present  itself,  caused  by  a  hard  and  gristly  stricture  situated  in  front 
of  the  scrotum,  and  should  it  be  found  impossible  to  penetrate  the 
Btricture  by  the  usual  gentle  manipulation,  in  which  the  instrument 
is  held  lightly  and  pressed  against  the  stricture  without  any  force, 
the  surgeon  should  take  hold  of  the  hard  part  between  the  forefinger 
and  thumb  of  the  left  hand,  and  pass  down  the  catheter  to  the  stric- 
ture, and  gently  and  cautiously  effect  penetration,  and  lodge  it  in  the 
bladder.  Should  the  stricture  which  causes  retention  be  situated 
behind  the  scrotum,  and  should  it  be  found  impracticable  to  pass  the 
catheter  by  the  most  cautious,  gentle,  and  dexterous  manipulation, 
the  proper  practice  is  to  perform  the  old  operation  of  sending  back  a 
catheter  to  the  stricture,  cutting  into  the  dilated  portion  of  the 
urethra  behind  the  stricture,  when  the  urine  will  escape,  and  dividing 
the  stricture  by  cutting  forward  upon  the  point  of  the  catheter,  and 
sending  it  back  so  as  to  lodge  it  in  the  bladder.  Liston  truly  said 
that  the  operation  of  introducing  a  catheter,  through  what  has  been 
called  an  impermeable  stricture,  is  without  doubt  the  most  difficult 
in  the  whole  range  of  surgical  operations,  and  demands  all  the 
prudence,  science,  and  skill  of  a  master.  The  art  can  only  be  acquired, 
and  that  gradually,  by  frequent  practice.  Such  are  the  most  advisable 
proceedings  when  retention  is  caused  by  stricture. 

2.  Retention  from  Abscess  in  the  Perineum.  —  Occlusion  of  the 
urethra  with  consequent  retention  of  urine  is  occasionally  produced 
by  abscess  in  the  perineum.  The  proper  practice  in  such  circum- 
stances is  free  direct  incision,  so  as  to  evacuate  the  matter  and  remove 
the  cause  of  obstruction. 

3.  Retention  from  Enlargement  of  Prostate  Gland. — Enlargement 
of  the  prostate  gland  is  not  unfrequently  a  cause  of  retention.  A 
portion  of  the  gland  rising  up  at  the  commencement  of  the  urethra 
acts  as  an  obstacle  to  the  passage  of  the  urine.  This  cause  of  reten- 
tion can  in  general  be  readily  overcome  by  attending  to  the  following 
precautions  : — Using  a  very  long  catheter,  with  a  large  curve,  and 
the  point  more  than  usually  bent — and  depressing  the  handle  to  a 
much  greater  degree  than  in  performing  catheterism  in  ordinary  cir- 
cumstances. 

The  accompanying  woodcut  will  show  the  importance  of  these  direc- 
tions. The  unusual  length  of  the  catheter  is  necessary  on  account  of  the 
rising  up  of  the  bladder,  and  consequent  elongation  of  the  urethra. 
The  peculiarity  of  form  and  the  depressing  of  the  handle  admit  of 
the  instrument  being  sent  up  in  front  of  the  obstruction,  instead  of 
pressing  against  the  obstruction,  as  would  be  the  case  in  using  an 
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ordinary  catheter  in  the  usual  way.  Should  all  efforts  to  introduce 
the  instrument  prove  unavailing,  the  least  hazardous  proceeding  is,  to 
perforate  the  obstruction,  in  doing  which  the  greatest  care  must  be 
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taken,  that  the  point 
of  the  instrument  be 
lodged  in  the  prostatic 
portion  of  the  urethra, 
and  that  it  be  sent  in 
the  proper  direction 
into  the  bladder. 
Brodie,  Liston,  and 
most  surgeons  of  great 
experience,  recom- 
mend this  proceeding 
of  forcible  catheter- 
ism  in  preference  to 
puncturing  the  blad- 
der, and  in  that  re-  From  Liston. 
commendation  I  most 

cordially  concur.    The  instrument  should  be  allowed  to  remain  for 
three  days,  after  which  it  is  usually  found  to  enter  with  sufficient 
readiness  on  being  re-introduced.    Puncturing  the  bladder  from  the 
rectum,  which  can  be  safely  done  for  the  relief  of  retention  when  the 
prostate  gland  is  not  diseased,  is  in  hypertrophy  of  that  body  rendered 
inadmissible,  by  the  anatomical  relations  of  the  parts  in  their  altered 
state,  unless  the  disease  be  confined  to  the  urethral  portion  of  the 
prostate.    It  cannot  be  effected  without  either  penetrating  the  gland 
with  the  chance  of  not  reaching  the  bladder,  or  running  the  risk  of 
wounding  the  duplicature  of  peritoneum,  which  lies  in  close  contact 
with  its  posterior  border  when  in  a  state  of  hypertrophy.    When  the 
prostate  is  of  its  normal  size,  the  bladder  can  be  easily  punctured  from 
the  rectum  without  injuring  important  parts.    The  breech  of  the 
patient  having  been  brought  over  the  edge  of  the  bed,  and  his  limbs 
supported  by  assistants  as  in  the  operation  of  lithotomy,  the  canula 
of  a  curved  trocar  is  guided  by  the  finger  to  the  triangular  space, 
bounded  by  the  vesiculae  and  the  peritoneum,  the  stilette  is  then 
made  to  protrude,  and  the  whole  instrument  pushed  forward  into  the 
posterior  fundus  of  the  organ,  the  trocar  is  withdrawn,  and  the  canula 
retained  until  the  cause  for  the  operation  is  removed.    With  regard 
to  puncturing  above  the  pubes,  the  risk  of  infiltration  is  so  great,  that 
it  ought  not  to  be  attempted,  except  under  the  most  extreme  circum- 
stances, and  as  a  last  resource.     I  have  never  yet  needed  to  perform 
this  operation  ;  it  has  not  been  resorted  to  at  the  Aberdeen  Hospital 
by  my  colleagues  or  myself  during  our  connexion  with  that  institu- 
tion, and  I  have  only  once  seen  it  performed  in  private  practice. 
The  operation  consists  in  dividing  the  skin  in  the  mesial  line,  imme- 


7U4       URINARY  ABSCESS  AND  EXTRAVASATION  OF  URINE. 

diately  above  the  pubes,  and  in  passing  a  long  curved  trocar  with  its 
convexity  downwards  into  the  bladder,  underneath  the  deflection  of 
peritoneum.  The  trocar  is  then  withdrawn,  and  the  canula  retained 
by  a  suitable  bandage,  until  the  obstacle  necessitating  the  operation 
has  been  overcome,  and  the  continuity  of  the  natural  passage  re- 
stored. 

4.  Retention  from  Paralysis. — The  detrusor  urinse  may  become 
paralytic  in  consequence  of  over-distension,  injury  or  disease  of  the 
spine,  or  the  feebleness  of  age.  In  addition  to  the  treatment  suitable 
to  the  state  which  has  caused  the  paralysis,  the  urine  must  be  drawn 
off  twice  in  the  four-and-twenty  hours,  to  prevent  discomfort  and 
allow  the  weakened  parts  a  chance  of  regaining  tone. 

URINARY  ABSCESS  AND  EXTRAVASATION  OF  URINE. 

There  are  two  forms  of  these  affections — the  vesical  and  the  urethral ; 
and  each  may  occur  in  one  of  two  ways — from  without  or  from  with- 
in. 1.  An  abscess  may  form  in  the  cellular  tissue,  close  to  the  blad- 
der or  urethra,  and  in  its  progress  of  enlargement  may  open  into  the 
bladder  or  urethra,  and  thereby  admit  an  entrance  of  urine  into  the 
purulent  cyst.  A  fresh  accession  of  the  inflammatory  process  is  set 
up  by  the  stimulus  of  the  xirine,  and  the  progress  may  be  more  or 
less  rapid  ;  but  in  general  it  is  much  more  so  than  that  of  an  ordinary 
acute  abscess,  and  speedily  ends  in  the  formation  of  a  dark-coloured 
and  exceedingly  foetid  collection.  If  the  urine  and  pus  remain  limited 
within  the  suppurated  space,  there  is  then  constituted  what  is  pro- 
perly called  urinary  abscess  ;  but  if  the  pyogenic  membrane  give  way, 
the  urine  becomes  infiltrated  into  the  surrounding  tissues,  constituting 
the  condition  called  extravasation  of  urine,  which  speedily  ends  in 
destruction  of  the  affected  parts.  2.  These  affections  may  originate 
within  from  ulceration,  or  bursting  of  the  bladder  or  urethra.  The 
urethral  form  is  the  more  common,  and  the  most  frequent  sites  of 
abscesses  are — 1.  The  perineum  between  the  bulb  of  the  urethra  and 
the  anus.  2.  The  inferior  portion  of  the  scrotum.  3.  The  scrotum 
itself.  4.  The  under  surface  of  the  body  of  the  penis.  By  far  the 
most  frequent  exciting  cause  is  the  giving  way,  during  a  violent  effort 
at  micturition,  of  a  dilated  and  attenuated  portion  of  the  urethra 
behind  an  old  organic  structure.  During  a  violent  effort  to  pass 
water  the  patient  distinctly  feels  that  something  has  given  way ;  he  ex- 
periences relief,  finds  in  some  cases  that  he  can  pass  a  little  water  owing 
to  the  stricture  becoming  a  little  relaxed  from  diminution  of  the 
pressure  ;  is  often  pleased,  and  calls  himself  better  ;  but  so  far  from 
being  better,  the  most  rapid  and  extensive  gangrenous  destruction  of 
parts,  with  black  tongue,  clammy  skin,  flickering  pulse,  hiccup,  mut- 
tering delirium,  and  other  symptoms  of  low  typhoid  depression, 
speedily  cause  death,  if  proper  measures  are  not  instantly  and  de- 
cidedly adopted  for  relief. 
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Treatment. — It  is  simple,  but  must  be  early  and  decided.  It  consists 
in  early,  free,  dependent,  external  incision  for  the  evacuation  of  putrid 
pus  and  urine,  in  relieving  the  bladder  by  passing  a  catheter,  in  pre- 
venting farther  extravasation  by  retaining  the  catheter  in  the  bladder, 
in  supporting  the  patient  by  wine,  brandy,  opium,  ammonia,  and 
nourishment,  and  in  treating  the  sloughing  parts  as  the  common  prin- 
ciples of  surgery  suggest.  The  bladder  or  urethra  may  also  be  rup- 
tured by  external  violence,  as  by  a  fall  or  a  blow,  or  by  a  portion  of 
bone  in  fractures  of  the  pelvis.  The  chief  points  of  treatment  consist 
in  introducing  a  full-sized  catheter  into  the  bladder,  retaining  it  for 
some  time,  and  incising  the  parts,  if  infiltration  has  taken  place. 

URINARY  FISTULA. 

Urinary  fistidfe  present  great  varieties  in  length,  size,  direction, 
number,  and  situation.  They  may  be  long  or  short,  small,  admitting 
only  a  probe,  or  large  cloaca?,  straight  or  tortuous,  single  or  multiple. 
Civiale  in  one  case  met  with  52  fistulse ;  and  in  a  patient  I  some 
years  ago  treated  successfully  in  the  Aberdeen  Hospital,  the  scrotum 
was  everywhere  perforated  by  fistulse,  through  which  the  whole  of 
the  urine  had  been  discharged  for  months.  Those,  however,  of  the 
greatest  importance  to  be  observed,  are  classed  in  reference  to  situ- 
ation ;  for  although  the  treatment  must  vary  according  to  their  size, 
yet  for  practical  purposes  it  is  necessary  to  arrange  them  into  three 
distinct  divisions — perineal,  scrotal,  and  penile. 

Treatment. — If  the  fistula  be  caused  by  stricture,  the  first  object  to 
be  aimed  at,  whatever  be  the  situation  of  the  fistula,  is  the  cure  of 
the  stricture.  The  treatment  for  the  accomplishment  of  this  object 
having  already  been  explained,  I  shall  only  observe  here  that  it  is  of 
great  consequence  for  the  surgeon  to  arrive  at  a  correct  judgment  as 
to  whether  treatment  by  the  bougie,  by  the  catheter,  or  by  perineal 
section,  be  the  most  judicious  proceeding.  There  can  be  no  doubt, 
in  my  opinion,  that  in  many  cases  perineal  section  should  be  preferred  ; 
but  I  am  perfectly  satisfied^  judging  from  my  own  exjierience  both  in 
public  and  in  private  practice,  that,  in  the  majority  of  cases,  results 
as  satisfactory  as  need  be  desired  will  be  obtained  from  treatment 
by  the  catheter,  until  the  urethra  is  dilated  to  a  moderate  size,  and 
afterwards  by  occasionally  passing  a  bougie.  While  the  catheter 
is  being  employed,  it  is  of  importance  to  select  one  of  a  full  size  for 
the  state  of  the  urethra.  If  too  small,  a  portion  of  the  urine  will  pass 
out  by  the  side  of  the  instrument  ;  and  if  too  large,  it  will  be  apt  to 
stretch  the  aperture  of  communication  between  the  urethra  and 
fistula.  In  many  instances,  the  fistulse  heal  up  without  any  treat- 
ment whatever,  when  the  urethra  is  restored  to  its  normal  size  ;  but, 
in  others,  after  the  cause  has  been  removed,  the  fistula  remains,  and 
requires  to  be  made  the  subject  of  special  treatment.  If  the  fistula 
be  perineal  and  of  small  size,  the  occasional  passing  into  it  of  a  wire, 
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made  red-hot,  or  of  a  probe  coated  with  melted  nitrate  of  silver,  or  a 
wire  made  hot  by  the  galvanic  current,  will  be  found  to  effect  a  cure;  but 
if  the  fistula  be  lai-ge  and  attended  with  loss  of  substance,  the  pre- 
ferable practice  is  to  pass  a  catheter,  to  vivify  the  edges,  and  to  retain 
them  in  apposition.  A  means  formerly  used  for  the  last-mentioned 
purpose  was  the  quilled  suture  ;  but  the  apparatus  lately  devised  by 
Dr.  Battey  of  Georgia,  U.S.,  for  vesico-vaginal  fistula,  will  be  found 
to  answer  the  purpose  most  admirably,  and  to  be  infinitely  superior, 
and  deserving  of  being  preferred.  This  apparatus  will  be  explained 
when  we  describe  this  operation  ;  but  meanwhile  it  may  be  stated,  that 
the  principle  carried  out  is  direct  pressure  upon  approximated  edges- 
If  the  fistula  be  scrotal,  it  is  often  necessary  to  lay  it  open,  and  cause 
it  to  granulate  from  the  bottom.  Penile  fistulse  of  considerable  size, 
until  a  recent  period,  were  considered  as  amongst  the  opprobria  of 
our  art,  and  were  abandoned  as  beyond  its  power ;  but,  fortunately, 
they  are  now  rendered  amenable  to  surgical  treatment.  It  is  impor- 
tant to  have  distinct  ideas  of  the  causes  of  difficulty.  These  are 
principally — 1.  The  coverings  of  the  urethra,  being  thin,  do  not 
possess  sufficient  substance  to  furnish  an  amount  of  granulation  ade- 
quate to  close  any  but  a  very  small  aperture.  2.  The  thinness  ren- 
dei's  it  difficult  to  obtain  from  the  surrounding  parts  a  flap  suffi- 
ciently thick  to  preserve  its  vitality  after  transplantation.  Owing 
to  involuntary  and  uncontrollable  erections  and  other  causes,  the 
parts  cannot  be  kept  in  that  perfect  steadiness  of  position  so  essen- 
tial for  union,  and  the  want  of  which  will  render  it  impossible  for 
the  most  skilfully  planned  operation  to  succeed.  To  Dieffenbach  we 
are  indebted  for  much  interesting  information  as  to  the  success  of 
various  methods  of  urethroplasty,  as  well  as  other  important  depart- 
ments of  plastic  surgery.  His  first  operation  in  this  department  con- 
sisted in  converting  the  opening  into  a  lozenge-shaped  one,  reversing 
the  edges,  bringing  them  together  by  means  of  twisted  sutures,  and 
removing  tension  by  distant  lateral  incisions.  His  next  operation 
consisted  in  dissecting  beneath  the  skin  from  his  "  outlying  lines  of 
incision"  inwards  towards  the  fistula,  so  as  to  detach  the  skin  between 
the  lateral  incisions  from  the  subjacent  parts,  and  to  convert  them 
into  what  he  terms  a  "  bridge."  This  has  been  called  Dieffenbach's 
method  by  lateral  bridges  and  twisted  sutures.  One  object  in  view, 
besides  taking  off  tension,  was  to  allow  the  urine,  that  might  for  a 
time  escape  from  the  urethra,  to  pass  out  at  the  posterior  part 
of  either  lateral  incision,  so  as  not  to  interrupt  the  adhesion  of 
the  bridges  to  each  other.  Nelaton  modified  this  method  of  Dieffen- 
bach  by  making  the  incisions  above  and  below  instead  of  lateral, 
and  afterwards  devised  a  modification  of  Dieffenbach's  operation, 
which,  I  believe,  is  the  most  successful  proceeding  we  are  yet  ac- 
quainted with  for  penile  fistula,  above  any  but  the  most  inconsider- 
able size.    It  consists  in  lodging  a  catheter  in  the  bladder,  reviving 
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the  edges  of  the  opening  by  paring,  in  dissecting  up  the  skin  subcu- 
taneously  to  the  extent  of  an  inch  through  an  opening  below  the 
fistula,  in  bringing  the  edges  together  by  a  few  points  of  suture. 
Erichsen  has  practised  this  operation  with  success,  and  suggests  that  the 
procedm-e  may  sometimes  be  advantageously  modified  "by  paring  the 
edges  of  the  fistula,  making  lateral  incisions,  and  then  passing  across  but 
underneath  the  flap  a  strip  of  India-rubber,  to  prevent  contact  of  the 
urine  disturbing  the  adhesions."  In  Mr.  H.  Thompson's  instructive 
papers  on  the  treatment  of  urinary  fistulse,  much  interesting  informa- 
tion will  be  found  which  cannot  fail  to  be  highly  useful  in  this  de- 
partment of  plastic  surgery. 

URINARY  FISTULA  IN  THE  FEMALE. 

The  urinary  fistulse  to  which  the  female  is  liable  derive  their 
names  from  the  organs  with  which  they  communicate.  The  principal 
varieties  are — vesico-vaginal,  urethro-vaginal,  vesico-uterine,  vesico- 
utero-vaginal,  and  vesico-rectal.  These  affections  may  be  caused  by 
abscess,  phagedenic  ulceration,  sloughing,  gangrene  resulting  from 
contusion  inflicted  by  the  unskilful  use  of  instruments,  but  by  far 
the  most  frequent  cause  is  laceration  or  bruising  during  parturition 
by  the  pressure  of  the  child's  head  in  cases  where  the  bladder  has  not 
been  preserved  empty  during  labour.  My  limits  will  not  permit  me 
to  give  an  account  of  the  opinions  of  different  authorities  as  to  the  com- 
parative frequency  of  the  different  forms  of  this  affection,  or  to  describe 
the  principal  varieties  as  to  shape  and  size.  I  shall  only  remark,  in 
regard  to  size,  that  they  vary  from  the  smallest  fissure  to  an  opening 
sufficient  to  admit  a  pretty  large  orange.  In  some  cases  the  wall  of 
the  urethra,  the  vesical  trigone,  and  bas-fond  have  been  found 
destroyed.  The  most  extensive  destruction  I  have  ever  had  an 
opportunity  of  seeing  wa3  an  exceedingly  bad  case,  in  which  Dr. 
Beatty  of  Dublin  operated  with  admirable  dexterity  in  1859,  in  one  of 
the  Dublin  hospitals.  The  destruction  was  so  extensive  that  I  saw 
the  urine  passing  out  of  the  ureters  into  the  bladder ;  and  it  is  the 
only  instance  in  which  I  ever  saw  the  extremities  of  these  canals  in 
the  living  body. 

The  situation  of  a  female,  the  escape  of  whose  urine  is  constant,  is 
truly  deplorable,  and  deserving  of  the  deepest  commiseration.  The 
soiling  of  her  clothes,  the  chafing  of  the  parts  by  the  constant  drib- 
bling of  urine,  their  unfitness  for  the  performance  of  their  appropriate 
functions,  the  odour  which  no  amount  of  cleanliness  can  prevent, 
render  her  situation  most  trying  to  herself,  unfit  her  for  society,  and 
oblige  her  to  live  in  constant  retirement.  Such  being  some  of  the 
distressing  results  of  a  condition  until  lately  regarded  as  beyond  the 
aid  of  surgery,  too  much  praise  cannot  be  given  to  the  distinguished 
men  who  by  their  skill  and  dexterity  have  proved  that  these  de- 
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plorable  maladies  in  their  most  aggravated  form  are  amenable  to  an 
operation  whose  satisfactory  and  gratifying  results  constitute  one  of 
the  greatest  triumphs  of  modern  surgery.  To  Dr.  Sims  of  New  York 
the  greatest  merit  belongs,  for  he  no  doubt  led  the  way,  and  devised 
and  executed  a  successful  operation,  which,  in  some  important  points, 
has  been  improved  by  Dr.  Bozeman  of  Alabama,  and  Dr.  Battey 
of  Georgia,  U.S.,  and  is  now  practised  by  many  surgeons  with  great 
success. 

Sims'  operation  consists  in  placing  the  patient  on  the  end  of  a 
couch  or  narrow  table,  with  the  limbs  dependent,  and  the  trunk  lower 
than  the  nates,  in  exposing  the  parts  by  the  duck-bill  speculum,  in 
thoroughly  denuding,  or,  as  the  French  term  it,  vivifying,  the  edges, 
passing  silver  wire  sutures  through  the  edges,  the  ends  of  which  are, 
after  introduction,  passed  through  holes  in  two  metal  bars  which  are 
sent  down  to  the  sides  of  the  fissure,  and  made  to  act  as  quill  sutures, 
by  split  shot  being  sent  down,  and  made  to  bite  the  wires  by  being 
pinched  with  a  forceps,  after  the  wires  have  been  drawn  and  the  plates 
so  placed  as  to  secure  perfect  approximation  of  the  edges  of  the  fissure. 
Dr.  Bozeman  improved  this  operation  by  the  introduction  of  the 
button  suture,  consisting  of  an  oval  piece  of  lead  perforated  by  fora- 
mina, through  which  the  ends  of  the  fine  silver  wire  are  drawn  and 
secured  by  leaden  crotchets  made  to  bite  the  wire  by  being  compressed 
by  a  forceps.  The  button  suture  gives  support  and  steadiness  to  the 
edges  of  the  closed  wound,  and  is  considered  a  decided  improvement. 
The  operation  of  Dr.  Battey  involves  the  new  principle  of  direct 
pressure  upon  the  approximated  edges  of  the  fistula,  and  the  apparatus 
for  carrying  it  out  involves  "  both  the  compress  and  the  splint." 

Dr.  Battey's  combined  compress  and  splint  is  made  of  sheet  lead 
of  such  thickness  as  to  be  easily  adapted  to  the  vaginal  curve,  and  to 
retain  the  form  given  to  it.  It  is  perforated  with  small  holes  towards 
one  edge,  and  notched  on  the  other,  and  cut  of  sufficient  length  for 
covering  the  wound  when  the  edges  are  brought  together.  Dr. 
Battey  also  uses  a  wooden  spatula,  which  is  of  great  service  in 
bringing  the  edges  of  the  wound  together.  The  edges  are  pared  in 
the  usual  way,  and  fine  silver  sutures  introduced  parallel  to  each 
other  in  the  usual  way.  As  the  wires  are  introduced,  they  are  passed 
through  the  holes  in  the  splint,  secured  by  perforated  shot,  leaving 
fully  an  inch  of  free  end.  The  wires  having  been  introduced  and 
fixed  in  the  splint,  the  operator  makes  traction  upon  the  wires,  and 
by  that  means  draws  down  the  posterior  lip  of  the  fistula.  He  then 
places  the  wooden  spatula  underneath  the  wires,  and  by  holding  them 
and  pressing  the  spatula  upwards,  perfect  command  is  obtained 
over  the  anterior  flap,  and  the  edges  of  the  wound  can  be  approxi- 
mated most  perfectly  to  each  other.  The  holding  of  the  ends  of  the 
wires  and  of  the  spatula  is  then  confided  to  an  assistant.  The  operator 
then  takes  hold  of  a  single  suture  beginning  at  one  side,  and  by  means 
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of  a  slender  bit  of  wood  or  the  handle  of  a  scalpel  with  a  small  notch 
in  its  extremity,  presses  it  into  one  of  the  notches  of  the  splint,  twists 
it  round  the  small  end  left  beyond  the  perforated  shot,  clamps  them 
together,  makes  a  secure  twist  suture,  and  then  cuts  off  the  ends. 
The  remaining  sutures  are  secured  in  the  same  manner.  The  advan- 
tages of  this  apparatus  and  mode  of  proceeding  are— 1.  "  The  com- 
press upon  the  approximated  edges  condenses  the  tissues,  and,  forming 
a  water-tight  joint,  effectually  prevents  the  leakage  of  urine,  while  no 
danger  of  strangulation  is  incurred  ;  hence  ensures  the  cure.  2.  The 
compress  directly  hastens  adhesive  union,  by  bringing  the  surfaces 
with  more  certainty  into  firm  and  even  contact.  3.  The  opportunity 
afforded  of  viewing  the  parts  up  to  the  point  of  final  and  satisfactory 
closure,  is  as  complete  as  could  be  desired.  4.  The  power  of  the 
apparatus  for  bringing  down  the  vagina,  and  for  closing  the  opening, 
when  there  is  great  loss  of  substance  and  rigidity  of  tissues  ;  and  this 
with  less  danger  of  wires  cutting  out.  5.  The  splint  keeps  the  parts 
at  rest,  prevents  the  urine  being  drawn  through  between  the  sutures 
by  capillary  force,  and  offers  a  smooth,  even  surface  upon  which  the 
cicatrix  is  to  be  formed."  I  have,  with  great  admiration,  seen  Dr. 
Battey  operating,  and  I  am  aware  that  his  success  in  perfectly  curing 
cases  of  extensive  destruction  of  tissue  has  been  very  great. 

Dr.  Simpson  uses  a  hollow  needle  for  inserting  the  sutures,  and  a 
circle  made  of  wires  plaited  together  for  preserving  the  whole  site  of 
the  wound  steady.  After  the  operation,  a  metallic  catheter  curved  like 
S  joined  to  an  elastic  urinal  should  be  retained  in  the  bladder,  the 
patient  should  be  placed  on  her  side,  inclined  towards  her  face,  she 
should  be  kept  constantly  under  the  decided  influence  of  opium  to 
allay  pain  and  prevent  spasm,  and  the  bowels  should  not  be  moved 
or  the  sutiu-es  disturbed  for  six  or  seven  days. 

DISEASES  OF  THE  PROSTATE. 

The  prostate  is  liable  to  inflammation,  abscess,  hypertrophy,  tumours, 
and  calculi.  The  two  first-mentioned  affections  have  already  been 
described  in  a  former  part  of  this  chapter. 

Chronic  hypertrophy  is  not  usual  before,  but  common  after  the  ago 
of  50.  Mr.  H.  Thompson  found  that  appreciable  enlargement  existed 
in  30  per  cent  of  men  above  the  age  of  50  ;  but  that  such  an  enlarge- 
ment as  to  give  rise  to  appreciable  symptoms  was  only  met  with  in 
12  per  cent,  of  the  cases  he  examined.  Tho  enlargement  may  affect 
the  organ  generally,  or  the  lateral  lobes  pretty  uniformly,  giving  rise 
to  widening  and  elongation  of  the  prostatic  portion  of  the  urethra,  or 
one  lateral  lobe,  in  which  case  the  urethra  will  be  twisted,  or  the 
middle  lobe,  giving  rise  to  retention  or  difficulty  in  passing  urine, 
as  has  already  been  explained.  The  enlargement  is  chiefly  due  to 
fatty  degeneration,  but  sometimes  it  seems  to  depend  on  an  increase 
of  the  natural  structures  without  any  great  alteration  of  structure. 
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It  is  sometimes  softer  than  natural,  but  more  frequently  the  texture 
of  the  organ  is  indurated.  The  disease  is  readily  distinguished  by  the 
physical  symptoms  discoverable  on  examination  by  the  rectum,  by 
the  sense  of  weight  in  the  perineum,  tenesmus,  the  slowness  and  diffi- 
culty of  passing  water,  and,  as  the  disease  advances,  by  the  irritable 
condition  of  the  bladder,  frequent  attacks  of  retention,  and  usually 
by  the  urine  becoming  loaded  with  mucus,  and  otherwise  unhealthy, 
in  consequence  of  the  coats  of  the  bladder  and  kidneys  becoming 
diseased. 

The  treatment  is  chiefly  palliative,  and  consists  in  the  regulation 
of  the  diet  and  bowels,  avoiding  exposure  to  cold  or  fatigue,  in  sooth- 
ing fits  of  irritation  by  hot  hip-baths,  and  opiates  by  the  rectum,  in 
using  means  for  improving  the  unhealthy  character  of  the  urine,  in 
introducing  the  catheter  at  intervals  to  remove  residual  urine,  if  the 
bladder  be  not  regularly  emptied,  and  in  relieving  the  bladder  by  the 
use  of  a  prostatic  catheter,  in  the  introduction  of  which  it  is  important 
to  attend  to  directions  which  have  already  been  stated  in  a  former 
part  of  this  chapter. 

Tumours  of  a  non-malignant-  character  are  by  no  means  unusual  hi 
the  prostate,  and  have  been  found  to  present  three  varieties  : — 1. 
Simple  tumours,  nearly  isolated,  and  composed  of  closely  packed 
organic  muscular  fibres  with  areolar  tissue.  2.  Tumours  of  the  same 
nature,  with  more  or  less  of  the  natural  structure  of  the  gland.  3. 
Tumours  composed  entirely  of  the  ordinary  structures  of  the  prostate, 
more  or  less  of  a  pyriform  shape,  presenting  great  diversities  of  size, 
and  usually  springing  from  the  posterior  median  portion. 

Hard  and  soft  cancer  of  the  prostate  are  both  extremely  rare. 

Calculi  may  be  formed  in  the  dilated  urethral  canal,  in  the  ducts  of 
the  prostate,  or  in  both  these  situations.  The  most  remarkable 
example  on  record  is  related  by  Dr.  H.  Barker.  It  weighed  1681 
grains,  was  upwards  of  i\  inches  in  length,  and  nearly  of  the  same 
circumference  at  its  largest  part.  It  is  composed  of  21  portions,  and 
must  have  been  originally  deposited  in  separate  cells  in  the  prostate. 

CATHETERISM. 

No  sm-gical  proceeding  can  be  more  easily  accomplished  than  pass- 
ing a  catheter  in  ordinary  circumstances ;  and  on  the  other  hand,  as 
has  been  acknowledged  by  the  most  eminent  practical  surgeons,  there 
is  not  in  the  whole  range  of  surgical  proceedings  a  more  difficult  ope- 
ration, or  one  that  requires  greater  skill,  caution,  and  experience,  than 
that  of  passing  the  catheter  through  what  is  called  an  impermeable 
stricture. 

1.  Ordinary  proceeding.— When  there  is  no  difficulty,  the  catheter 
may  be  passed  into  the  bladder  in  the  following  manner  :— The  patient 
having  been  placed  in  the  recumbent  posture,  a  silver  catheter  having 
been  selected,  dipped  in  warm  water  and  oiled,  the  surgeon  takes 
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hold  of  the  penis  with  his  loft  hand,  and  raises  it  up  ;  introduces  the 
point  of  the  instrument  into  the  meatus,  with  the  handle  directed  to 
the  belly,  and  gently  slides  the  catheter  onwards,  keeping  the  point 
along  the  upper  aspect  of  the  urethra.  The  instrument  glides  on- 
wards until  its  point  engages  itself  in  the  part  of  the  urethra  embraced 
by  the  deep  fascia,  when  the  handle  should  be  gently  depressed,  the 
point  being  still  kept  along  the  roof  of  the  canal,  until  it  glides  into  the 
bladder.  In  no  part  of  this  movement  should  the  slightest  force  be 
used ;  and  it  is  unnecessary  even  to  hold  the  penis  in  the  left  hand, 
except  during  the  introduction  of  the  instrument  into  the  meatus  and 
anterior  portion  of  the  canal. 

2.  Another  proceeding. — The  "tour  de  maitre."  The  instrument 
having  been  prepared  for  use,  its  point  is  introduced  into  the  meatus 
and  sent  along  the  upper  surface  of  the  urethra,  with  its  convexity 
directed  upwards,  until  its  point  is  beneath  the  symphysis,  when  the 
catheter  is  made  to  perform  a  half  turn  from  right  to  left,  which 
brings  the  handle  and  concavity  upwards.  This  manoeuvre  having 
been  executed,  the  handle  is  depressed,  and  by  the  gentlest  effort  the 
point  is  slipped  into  the  bladder.  The  only  advantage  of  this  mode 
is,  that  if  the  patient  be  sitting  or  standing,  the  front  of  the  abdomen 
does  not  prevent  a  desirable  position  of  the  handle  of  the  instrument 
in  the  first  part  of  the  proceeding. 
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CHAPTER  XXII. 

AMPUTATIONS  AND  EESECTIONS. 

In  his  admirable  work  on  Practical  Surgery,  the  lamented  Mr.  Liston 
remarks,  "  The  operation  of  amputation  is  not  so  frequently  had  re- 
course to  now  as  heretofore,  and  the  progress  of  surgical  information 
will  probably  render  it  even  more  rare  than  at  present."  An  excel- 
lent writer  in  the  "  Lancet,"  remarks,  "  The  result  of  the  progress  of 
modern  surgery  has  been  to  make  the  knife  more  daring  than  ever 
upon  real  occasions,  but  to  keep  it  inactive,  unless  upon  ample  cause 
for  its  exercise.  Never  were  human  limbs  held  in  greater  respect 
and  treated  more  conservatively  than  at  present."  Notwithstanding 
this  gratifying  progress  in  conservative  surgery,  there  are  still  many 
cases  where  it  is  necessary  to  sacrifice  a  limb  in  the  hope  of  preserv- 
ing life. 

The  principal  conditions  which  present  this  necessity  are  diseases 
of  joints  or  bones,  for  which  the  operation  of  resection  is  unsuitable, 
and  when  the  continuance  of  the  disease  must  inevitably  shorten  life  ; 
cases  in  which  a  limb  is  so  severely  injured  that  the  surgeon  is  firmly 
convinced  its  preservation  is  impossible ;  cases  of  chronic  gangrene, 
after  the  formation  of  a  line  of  demarcation ;  and  cases  of  spreading 
gangrene  produced  by  an  external  cause,  such  as  a  gun-shot  wound, 
or  compound  fracture,  or  other  injury,  when  there  is  a  sound  part  in 
which  the  operation  can  be  performed.  However  unpromising  an 
operation  may  be  in  the  last-mentioned  circumstances,  it  affords  the 
only  chance  of  saving  the  patient's  life.  Such  are  the  principal  con- 
ditions which  present  an  ui'gent  necessity  for  resorting  to  amputation, 
and  render  its  performance  an  unavoidable  duty,  for,  as  Dionis  says, 
"  it  is  better  for  the  patient  to  live  with  three  members  than  to  die 
with  four."  There  is  also  a  class  of  cases  in  which  amputation, 
though  not  absolutely  necessary,  may  be  said  to  be  justifiable,  namely, 
when  a  limb  has  from  stiffness  and  an  awkward  position  become  not 
only  useless,  but  extremely  inconvenient.  In  such  circumstances> 
when  a  patient  expresses  a  strong  desire  to  have  the  limb  removed, 
the  surgeon  is  justified  in  yielding  to  his  solicitation ;  and  the  pro- 
ceeding is  then  called  an  operation  of  "  complaisance." 

In  all  amputations  of  importance,  one  assistant  is  required  to  com- 
mand the  artery, — another  to  administer  chloroform, — a  third  to  take 
charge  of  the  flaps,  and  to  tie  the  arteries  as  they  are  seized  by  the 
operator, — and  a  fourth  to  hold  the  limb,  and  after  its  removal  to 
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hold  the  stump.  Another  assistant  may  be  employed  to  hand  instru- 
ments, sponges,  ligatures,  water,  &c.  ;  but  it  is  better  to  have  all  these 
things  conveniently  placed,  so  that  the  surgeon  may  easily  lay  his 
hand  on  whatever  he  may  require.  Amputation  can  easily  be  effected 
with  fewer  assistants,  but  in  a  public  hospital,  or  where  they  can  be 
conveniently  obtained,  the  proceeding  may  be  conducted  satisfactorily 
and  speedily  with  the  number  mentioned  above. 

AMPUTATIONS  OF  THE  UPPER  EXTREMITY. 

AMPUTATION  OF  A  PAET  OB  THE  WHOLE  OF  A  FINGEE. 

This  may  be  accomplished  either  at  one  of  the  phalangeal  articu- 
lations, or  through  one  of  the  phalanges  ;  the  former  operation  is 
called  by  some,  amputation  in  the  contiguity,  the  latter,  amputation 
in  the  continuity  of  the  phalanges. 

Amputation  at  any  of  the  phalangeal  articulations  may  be  effected 
by  any  of  the  following  modes  ;  and  the  most  convenient  instrument 
for  the  operation  is  a  narrow,  long,  straight  bistoury,  such  as  that 
represented  below. 

First  proceeding. — A  piece  of  bandage  or  surgeon's  lint  having  been 
applied  around  the  part  to  be  removed,  so  as  to  afford  a  more  secure 


Fig.  234. 


hold  for  the  surgeon  while  making  the  necessary  movements  for  facili- 
tating the  progress  of  the  knife,  place  the  hand  in  the  prone  position, 
take  hold  of  the  part  to  bo  removed,  bend  it  slightly,  apply  the  long, 
narrow,  straight  bistoury  to  the  radial  border  of  the  joint,  carry  it 
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across  the  joint  to  the  inner  side  so  as  to  make  a  lunated  incision  of 
the  skin,  then  run  the  knife  rapidly  from  point  to  heel  across  and  into 
the  joint,  extend  the  finger  when  the  knife  is  through  the  joint,  and 
carry  the  knife  forward  parallel  to  the  bone,  and  in  close  con  tact 'with 
it,  bringing  it  out  so  as  to  finish  with  a  semilunar  flap,  which  must  be 
sufficiently  long  to  cover  the  extremity  of  the  bone  and  to  unite  with 
the  lunated  extremity  of  the  sldn  on  the  posterior  aspect. 

Second  proceeding.— Place  the  hand  in  the  supine  position,  extend 
the  finger,  transfix  on  the  palmar  aspect  of  the  joint,  carry  the  bis- 
toury at  first  parallel  to  the  bone,  then  bring  it  out  so  as  to  form  a 
flap  semicircular  at  the  extremity,  and  sufliciently  long  to  cover  the 

Fig.  235. 


bone, and  unite  with  the  skin  on  the  dorsal  aspect ;  then  apply  the  knife 
to  the  front  of  the  joint,  carry  it  through  the  articulation,  and  divide 
the  soft  parts  on  the  dorsal  aspect  without  forming  a  flap,  by  bringing 
the  knife  to  the  surface. 


AMPUTATION  THROUGH  ANY  OF  THE  PHALANGES. 

These  operations  are  exceedingly  simple,  and  easily  performed. 
The  following  is  the  usual  mode  : — Place  the  hand  in  the  prone  posi- 
tion with  the  finger  perfectly  straight ;  transfix  with  the  long,  narrow, 
straight  bistoury  at  the  part  where  the  bone  is  to  be  divided,  and 
make  along  flap  on  the  paluiar  aspect;  complete  the  division  of  the 
soft  parts  by  a  lunated  incision  across  the  dorsal  aspect,  making  a 
short  flap  ;  and  finish  the  amputation  by  dividing  the  bone  with  the 
bone  forceps.  Two  arteries  may  be  i-equired  to  be  tied  in  these  ope- 
rations ;  the  soft  parts  should  be  brought  into  the  proper  position, 
and  retained  by  means  of  a  single  stitch ;  a  piece  of  lint  dipped  in 
water  should  be  applied,  and  afterwards  the  part  should  be  dressed 
in  accordance  with  common  principles. 

REMOVAL  OF  THE  ENTIRE  FINGER. 

Without  being  at  the  time  aware  that  Mr.  Fergusson  resorted  to 
the  same  proceeding  in  cases  where  the  entire  finger  required  to  be 
removed,  I  many  years  ago  preferred  removing  along  with  it  the  ex- 
tremity of  the  metacarpal  bone  to  performing  disarticulation  at  the 
metacarpo-phalangeal  articulation.    The  execution  of  either  operation 
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is  as  easy  as  could  be  desired,  but  the  former  lias  the  advantage  of 
producing  less  deformity,  as  the  adjoining  fingers  can  be  made  to 
approach  each  other  when  the  extremity  of  the  metacarpal  bone  is 
removed,  and  it  is  surprising  how  little  of  an  unpleasant  appearance 
the  hand  presents  in  many  instances  after  this  operation.  The  best 
mode  of  proceeding  is,  to  place  the  hand  in  the  prone  position,  to 
direct  an  assistant  to  separate  the  fingers  from  the  one  to  be  removed, 
and  then  to  make  an  incision  along  the  posterior  aspect  of  the  meta- 
carpal bone,  beginning  a  little  above  the  place  where  the  bone  is  to 
be  cut  through,  and  terminating  in  two  incisions,  one  extending  along 
each  side  of  the  finger,  and  meeting  each  other  a  little  in  front  of  the 
palmar  aspect  of  the  joint.  The  soft  parts  should  next  be  separated 
from  the  bone,  the  bone  cut  through  with  the  bone  forceps,  and  the 
finger  and  part  of  the  metacarpal  bone  removed.  After  tying  the 
arteries,  the  edges  should  be  brought  together  by  a  stitch  or  two,  and 
the  fingers  approximated.  After  the  healing  of  the  part,  the  only 
mark  left  will  be  a  single  straight  cicatrix  along  the  site  of  the  oper- 
ation, the  soft  parts  being  left  perfectly  entire  on  the  palmar  aspect 
of  the  hand. 

AMPUTATION  OF  THE  THUMB. 

The  phalanges  of  the  thumb  are  ampu- 
tated in  the  same  way  as  those  of  the 
fingers.  When  both  phalanges  require  to 
be  removed,  the  metacarpal  bone  should 
be  left  entire.  The  operation  may  be  very 
speedily  effected  in  the  following  manner: — 
Commence  an  incision  on  the  radial  side 
of  the  carpus  about  half  an  inch  higher 
than  the  articulation  of  the  metacarpal 
bone  with  the  os  trapezium  ;  direct  it  at 
first  down  along  the  line  of  the  metacar- 
pal bone,  and  afterwards  along  its  external 
aspect  to  the  fold  of  integument  between 
the  thumb  and  forefinger,  introduce  the 
point  of  the  knife  at  this  under  extremity, 
carry  it  up  on  the  palmar  aspect  of  the 
bone,  make  it  emerge  at  the  commence- 
ment of  the  incision,  and  make  the  flap  by  ■ 
cutting  outwards.  With  one  or  two 
further  touches  of  the  knife  the  thumb 
may  be  detached,  and  after  this  operation 
there  remains,  only  a  single  line  of  cicatrix 
on  the  radial  border  of  the  hand. 


Fig.  236. 


Prom  Liston. 


AMPUTATION  OF  THE  FORE-ARM. 

The  preferable  situation  is  the  middle  of  the  fore-arm.    No  pur- 
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ticular  advantage  results  from  having  the  stump  very  long ;  and 
besides,  the  tendons  in  the  under  third  are  less  convenient  structures 
in  the  flaps  than  the  fleshy  parts  higher  up ;  on  the  other  hand,  a 
vei-y  short  stump  is  less  serviceable  than  one  somewhat  longer  for  the 
application  of  an  artificial  hand.  The  humeral  artery  should  be  com- 
manded by  an  assistant,  the  hand  placed  in  a  state  of  pronation,  and 
the  muscles  put  into  a  uniform  state  of  extension  by  an  assistant 
holding  and  extending  the  under  part  of  the  fore  arm. 

I  generally  give  the  preference  to  Mr.  Liston's  mode  of  performing 
this  amputation,  which  consists  in  making  the  posterior  flap  first, 
and  by  cutting  from  the  skin  to  the  bone — a  proceeding  which  has 
the  advantage  of  enabling  the  surgeon  to  make  the  two  horns  of  the 
semilunar  flap  extend  sufficiently  towards  the  radial  and  ulnar 
borders  of  the  fore-arm  to  make  it  easy,  after  introducing  the  knife 
at  one  corner  of  this  flap,  to  transfix  in  front  of  the  bones,  and 
bring  out  the  knife  at  the  other  corner.  The  front  flap  is  made  by 
cutting  towards  the  surface.  The  most  elegant  way  of  making  the 
two  flaps  is,  to  place  the  edge  of  the  knife  against  the  skin  on  the 
posterior  aspect ;  to  run  it  up  to  the  bone,  making  a  sufficient  flap, 
and  with  a  movement  of  the  knife  to  extend  the  incision  towards  the 


Fig.  237. 


From  Liston. 


anterior  aspect  at  the  radial  and  ulnar  borders  ;  and  then,  without 
raising  the  knife,  to  introduce  it  at  one  edge  of  the  wound,  transfix, 
making  the  knife  emerge  at  the  other  edge,  and  by  cutting  towards 
the  skin  make  the  anterior  flap.  Both  flaps  are  thus  made  without 
once  raising  the  knife  from  the  fore-arm.  The  knife  is  then  sent 
round  and  between  the  bones,  and  a  clearance  having  been  made  tor 
the  saw,  the  two  bones  may  be  sawn  at  once  without  altering  the 

position  of  the  hand.  , , 

.  Another  mode  equally  easy  is  to  place  the  hand  nndway  between 
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pronation  and  supination,  to  take  hold  of  the  soft  parts  on  the  back 
of  the  fore-arm  between  the  fore-finger  and  thumb  of  the  left  hand, 
to  draw  them  away  from  the  bones,  and  then  to  transfix  with  the 
view  of  forming  the  posterior  flap  by  cutting  outwards  ;  but  in  trans- 
fixing, it  is  necessary  to  be  careful  to  introduce  the  knife  and  to  make 
it  emerge  as  far  towards  the  anterior  aspect  of  the  fore- arm  as  the 
bones  will  permit.  The  posterior  flap  is  then  made  by  cutting  from 
within  outwards.  The  knife  is  then  introduced  at  one  edge  of  the 
wound,  sent  in  front  of  the  bones,  made  to  emerge  at  the  other  edge 
of  the  wound,  and  the  anterior  flap  is  formed  by  cutting  from  the 
bone  towards  the  skin.  The  flaps  should  then  be  kept  back,  a  clear- 
ance made  for  the  saw  by  sending  the  knife  round  and  between  the 
bones,  and  the  amputation  completed  by  sawing  the  bones.  In  the 
one  mode,  the  posterior  flap  is  made  by  cutting  from  without  inwards, 
in  the  other,  from  within  outwards. 

AMPUTATION  OF  THE  ARM. 

Chloroform  having  been  administered,  the  arm  removed  from  the 
side,  and  the  humeral  artery  compressed  by  an  assistant,  the  surgeon, 
placing  himself  so  as  to  be  able  with  his  left  hand  to  grasp  the  bone, 
while  it  is  being  sawn  through,  forms  a  neat  round  flap  in  front,  and 
in  doing  so,  directs  the  knife  so  as  to  leave  the  humeral  artery  in  the 
posterior  flap  ;— an  assistant  raises  the  flap ;  but  at  this  stage  it 
ought  not  to  be  retracted,  as  that  would  increase  the  difficulty  of  the 
next  step,  which  is,  to  send  the  knife  speedily  behind  the  bone,  and 
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make  a  posterior  flap  of  the  same  length  and  form  as  the  anterior.  In 
makmg  these  flaps,  instead  of  carrying  the  knife  parallel  to  the  bone 
so  far,  and  then  cutting  abruptly  outwards  it  is  better  to  direct  the 
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knife  towards  the  surface,  so  as  to  give  a  nice  rounded  form  to  the 
surface  of  each  flap.    Both  flaps  should  then  be  powerfully  retracted 
the  knife  made  to  revolve  round  the  bone  so  as  to  clear  a  space 
tor  the  saw,  and  the  bone  sawn  through  close  to  the  soft  parts,  the 

Fig.  239. 


surgeon  meanwhile  holding  it  in  his  left  hand  ;  the  artery  should 
be  secured,  and  the  edges  brought  together  by  means  of  a  few 
stitches. 


AMPUTATION  AT  THE  SHOULDER- JOINT. 

It  would  answer  no  useful  purpose  to  describe  the  numerous  dif- 
ferent proceedings  which  have  been  adopted  in  the  performance  of 
this  operation.    It  may  be  very  speedily  and  easily  effected  in  the 
following  manner  : — The  patient  should  be  placed  on  a  table,  with 
the  shoulders  raised,  that  on  which  the  operation  is  to  be  performed 
projecting  beyond  the  edge  of  the  table.    One  assistant  is  required  to 
administer  chloroform  and  watch  its  effects  ;  another,  to  compress 
the  subclavian  artery  where  it  passes  over  the  first  rib  j  and  when 
the  patient  is  under  the  influence  of  chloroform,  it  is  easy  to  command 
the  artery  completely,  chiefly,  I  believe,  because  the  patient,  not  being 
conscious  of  any  uneasiness,  makes  no  efforts  to  move  the  body,  and 
so  the  pressure  is  not  diverted  from  the  proper  part ;  a  third  assistant 
is  ready  to  raise  the  upper  flap,  and  to  follow  the  back  of  the 
knife  so  as  to  compress  the  second  flap  when  the  vessels  are  divided 
in  completing  it  ;  and  a  fourth  to  hold  the  arm,  and  when  the  arm  is 
removed,  to  tie  the  arteries  as  they  are  taken  up  by  the  surgeon.  In 
operatiug  on  the  left  side,  the  surgeon  should  introduce  the  knife 
at  the  posterior  border  of  the  axilla,  send  it  in  front  of  the  bone,  and 
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make  it  emerge  at  the  anterior  border  of  the  deltoid,  about  an  inch 
below  the  point  of  the  acromion  process,  and  by  cutting  from  the 
bone  towards  the  skin,  a  large  flap  is  made,  chiefly  of  the  deltoid 
muscle  and  integument ;  this  flap  is  raised  up  by  an  assistant,  and 


Fig.  240. 


until  it  is  completed,  the  arm  should  be  kept  away  from  the  side,  but 
then  brought  in  front  of  the  chest  so  as  to  give  prominence  to  the 
head  of  the  bone  and  the  capsular  ligament.  The  knife  is  next 
brought  against  the  joint,  carried  through  it  to  the  inner  side  of  the 

Fig.  241. 


bone,  as  here  represented,  brought  down  so  far  by  the  side  of  the 
bone,  and  then  made  to  emerge,  completing  the  flap.  The  back  of 
the  knife  should  be  followed  by  the  hand  of  an  assistant  ready  to 
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grasp  the  flap  containing  the  principal  artery,  as  soon  as  the  surgeon 
is  about  to  complete  the  flap.  When  the  knife  is  fairly  into  the 
joint,  the  arm  should  be  removed  from  the  side,  to  give  freedom  to 
the  knife  in  making  the  under  flap.  In  operating  on  the  right  side, 
the  only  difference  is,  that  it  will  be  found  more  convenient,  in  making 
the  upper  flap,  to  introduce  the  knife  at  the  anterior  border  of  the 
deltoid,  about  an  inch  below  the  acromion  process,  and  make  it  emerge 
at  the  posterior  border  of  the  axilla  :  in  other  words,  the  direction  of 
the  knife  in  making  the  upper  flap,  when  the  operation  is  on  the 
right  side,  is  exactly  the  reverse  of  its  direction  when  the  operation 
is  on  the  left ;  in  the  former  case  it  is  made  to  penetrate  at  the 
anterior  border  of  the  deltoid,  and  to  emerge  at  the  posterior  border 
of  the  axilla ;  in  the  latter  it  enters  at  the  posterior  border  of  the 
axilla,  and  is  brought  out  at  the  anterior  border  of  the  deltoid.  The 
axillary  artery  and  other  vessels  having  been  tied,  the  edges  of  the 
flaps  are  brought  together  by  a  few  stitches,  and  the  wound  dressed 
in  accordance  with  common  principles. 

AMPUTATIONS  0"F  THE  UNDER  EXTREMITY. 


AMPUTATION  OF  THE  TOES. 

For  the  amputations  of  the  toes,  except  the  great  toe,  at  any  of 
their  joints,  the  proceedings  are  the  same  as  for  the  amputations  of 

the  fingers,  except-  that 
when  the  whole  of  the 
phalanges  of  a  toe  require 
to  be  removed,  the  extre- 
mity of  the  metatarsal 
bone  should  be  allowed  to 
remain,  as  it  is  undesirable 
v  to  diminish  unnecessarily 
the  breadth  of  the  foot. 
Amputation  of  the  great 
toe  is  frequently  required 
for  disease  of  its  metatarsal 
bone,  and  it  may  be  very 
easily  and  quickly  per- 
formed by  either  of  the 
following  methods  : — 

First  method.  —  Com- 
mence the  first  incision  at 
the  upper  part  of  the 
proximal  extremity  of  the 
metatarsal  bone  and  on 
After  Liston.  its  tibial  aspect,  carry  it 

forward  to  the  distal  extremity,  direct  it  along  the  inner  side  of 
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the  joint  to  the  plantar  aspect  of  the  foot,  and  extend  it  backwards 
to  the  part  opposite  to  its  commencement.  This  flap  having  been 
directed  back,  send  the  knife  between  the  bones  and  cut  outwards 
through  the  commissure  between  the  first  and  second  toes.  By  a 
touch  or  two  of  the  knife  the  metacarpal  bone  may  then  be  separated 
fipm  the  internal  cuneiform.  The  operation  is  exceedingly  simple  by 
this  method,  and  the  result  generally  very  satisfactory. 

Second  method.— Commence  the  incision  about  half  an  inch  behind 
the  proximal  extremity  of  the  metatarsal  bone,  and  continue  it  for- 
wards to  about  the  middle  of  the  bone,  and  then  make  it  divide 
into  two,  meeting  each  other  on  the  plantar  aspect  of  the  digital  com- 
missure. Detach  the  soft  parts  from  the  bone,  and  then  disarticulate 
from  the  internal  cuneiform.  This  is  an  excellent  mode  of  perform- 
ing the  operation,  and  I  generally  give  it  the  preference.  It  leaves 
only  a  single  line  of  cicatrix  along  the  inner  part  of  the  foot.  The 
same  operation  answers  when  it  is  unnecessary  to  remove  the  whole 
of  the  metatarsal  bone,  the  only  modifications  being,  that  it  is  not 
requisite  to  carry  the  incision  so  far  back,  and  that  the  bone  must  be 
cut  by  the  bone-forceps,— in  doing  which  it  is  advisable  to  cut  in  a 
slanting  instead  of  a  transverse  direction,  as  the  alteration  of  the  out- 
line of  the  foot  on  its  inner  side  is  thus  rendered  less  abrupt,  and  the 
part  is  consequently  less  exposed  to  be  irritated  by  pressure. 

AMPUTATION  OP  THE  FOOT. 

Hey  s  operation. — This  consists  in  performing  amputation  between 
the  tarsal  and  metatarsal  bones  ;  and  of  the  many  methods  adopted 
for  its  performance,  T  think  the  following  the  preferable  : — The  leg  hav- 
ing been  firmly  placed  on  a  table,  beyond  the  edge  of  which  the  foot 
projects,  and  being  secured  in  its  position  by  an  assistant,  the  surgeon 
takes  hold  of  the  forepart  of  the  foot  with  the  left  hand,  and  having 
made  sure  of  the  extremities  of  the  metatarsal  bones  of  the  great  and 
little  toes,  if  the  operation  be  on  the  right  foot,  he  inserts  the  knife 
on  the  edge  of  the  foot  a  little  behind  the  prominence  of  the  meta- 
tarsal bone  of  the  little  toe,  carries  it  directly  forward  on  the  edge  of 
the  foot  for  nearly  an  inch,  directs  it  in  a  semilunar  manner  on  the 
dorsum  of  the  foot  to  the  base  of  the  metatarsal  bone  of  the  great  toe, 
and  then  carries  it  back  for  nearly  an  inch  on  the  inner  edge  of  the 
foot.  The  parts  should  be  cut  through  boldly  down  to  the  bone,  and 
the  short  flap  brought  back"  and  the  situation  of  the  tarso-metatarsal 
articulations  exposed.  The  knife  is  next  introduced  at  the  extremity 
of  the  incision  on  the  inner  edge  of  the  foot,  sent  underneath  the 
bones,  and  made  to  emerge  at  the  outer  edge  of  the  foot  at  the  com- 
mencement of  the  first  incision,  and  a  long  flap  is  made  from  the  sole 
of  the  foot,  sufficiently  long  to  cover  the  ends  of  the  bones  and  to 
unite  with  the  short  flap  on  the  upper  part  of  the  foot.  The  surgeon 
then  presses  heavily  on  the  forepart  of  the  foot,  so  as  to  make  it  more 
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easy  to  send  the  point  of  the  knife  into  the  articulations  between  the 
bones  ;  and  this  having  been  done,  the  operation  is  speedily  completed. 
The  long  flap  covers  the  extremities  of  the  bones,  and  a  single  cicatrix  * 
along  the  upper  part  of  the  stump  is  the  only  permanent  mark  of  the 
opex'ation. 

This  is  generally  a  very  satisfactory  operation  in  cases  for  which  it 
is  suitable.  The  only  differences  to  be  observed  when  the  operation 
is  on  the  left  foot  are,  1st,  that  it  is  more  convenient  in  making  the 
first  incision  to  commence  behind  the  base  of  the  metatarsal  bone  of 
the  great  toe,  and  to  make  it  terminate  behind  that  of  the  little  toe ; 
and,  2nd,  that  in  transfixing  to  make  the  long  flap  below,  it  is  more 
convenient  to  insert  the  knife  at  the  outer,  and  to  make  it  emerge  at 
the  inner  edge,  of  the  foot. 

In  performing  this  operation  an  elegant  proceeding  is,  after  making 
the  upper  flap,  to  transfix  without  raising  the  knife  from  the  foot,  so 
that  the  upper  and  under  flaps  are  made  by  one  continued  movement 
of  the  knife. 

Chopart's  operation. — This  operation,  improved  by  modern  sur- 
geons, retains  the  name  of  Chopart,  who  first  performed  it.  It  con- 
sists in  performing  amputation  at  the  medio-tarsal  articulation,  or,  in 
other  words,  at  the  articulation  formed  by  the  astragalus  and  calca- 
neum  behind,  and  the  scaphoid  and  cuboid  bones  in  front,  the  astra- 
galus and  calcaneum  being  the  only  two  bones  that  are  left.  The  site 
of  the  articulation  is  first  sought  for,  and  the  best  guides  for  finding 
it  are,  the  projection  of  the  scaphoid  bone  on  the  inner  side,  imme- 
diately behind  which  is  the  articulation,  and  the  projection  of  the  base 
of  the  fifth  metatarsal  bone  on  the  outer  edge  of  the  foot,  about  half 
an  inch  behind  which  projection,  and  about  midway  between  it  and 
the  anterior  part  of  the  malleolus  externus,  is  the  outer  part  of  the 
articulation.  These  guides  having  been  found,  a  short  flap  is  formed 
above  and  a  long  one  below,  and  the  proceeding  is  in  all  respects 
similar  to  that  in  Hey's  operation,  except  that  the  incisions  are  com- 
menced further  back,  namely,  about  half  an  inch  behind  the  guides 
already  mentioned  on  the  margins  of  the  foot. 

AMPUTATION  AT  THE  ANKLE-JOINT. 

The  following  are  Professor  Syme's  directions  for  the  performance 
of  this  amputation  : — "  The  foot  being  placed  at  a  right  angle  to  the 
le£r,  a  line  drawn  from  the  centre  of  one  malleolus  to  that  of  the  other 
directly  across  the  sole  of  the  foot  will  show  the  proper  extent  of  the 
postei-ior  flap  ;  the  knife  should  be  entered  close  up  to  the  fibular 
malleolus,  and  carried  to  a  point  on  the  same  level  of  the  opposite 
side,  which  will  be  a  little  below  the  tibial  malleolus  ;  the  anterior 
incision  should  join  the  two  points  just  mentioned  at  an  angle  of  45 
to  the  sole  of  the  foot  and  long  axis  of  the  leg.  In  dissecting  the 
posterior  flap,  the  operator  should  place  the  fingers  of  his  left  hand 
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upon  the  heel,  while  the' thumb  rests  upon  the  edge  of  the  integu- 
ments, and  then  cut  between  the  nail  of  the  thumb  and  the  tuberosity 
of  the  os  calcis,  so  as  to  avoid  lacerating  the  soft  parts,  which  he  at 
the  same  time  gently,  but  steadily,  presses  back,  until  he  exposes  and 
divides  the  tendo  Achillis.  The  foot  should  be  disarticulated  before 
the  malleolar  projections  are  removed,  which  it  is  always  proper  to 
do,  and  which  may  be  most  easily  effected  by  passing  a  knife  round 
the  exposed  extremities  of  the  bones,  and  then  sawing  off  a  slice  of 
the  tibia  connecting  the  two  processes." 

Since  1839,  I  have  always  performed  Syme's  operation  without  dis- 
articulating the  foot.  In  the  operation  of  that  truly  great  surgeon, 
and  in  my  slight  modification  of  it,  the  incisions,  the  section  of  the 
bones,  and  the  results  are  jirecisely  the  same ;  both  the  operations 
can  be  performed  with  equal  ease  and  elegance  ;  and  the  only  diffe- 
rence in  the  two  proceedings  is,  that  Syme  disarticulates  the  foot  and 
then  saws  off  the  ends  of  the  bones,  whereas  I  prefer  shortening  the 
proceeding  by  sawing  through  the  bones,  in  precisely  the  same  situa- 
tion, without  disarticulating  the  foot. 

Modification  of  Pirogoff's  amputation. — Pirogoff  devised  a  mode  of 
amputation,  the  objects  of  which  are,  to  have  a  longer  stump  better 
adapted  for  support,  to  leave  the  tendo  Achillis  undisturbed,  to  have 
no  hollow  flap,  to  leave  the  posterior  part  of  the  calcaneum,  and  to 
•bring  the  cut  surface  of  that  bone  into  contact  with  the  tibia.  In 
his  operation  for  obtaining  the  above-mentioned  conditions,  he  disar- 
ticulates the  foot,  saws  off  the  malleoli,  and  by  means  of  a  saw  re- 
moves the  anterior  part  of  the  calcaneum,  and  with  it  the  foot,  after 
disarticulation  has  been  effected.  While  perusing  the  description  of 
Pirogoff's  operation  within  a  week  after  its  publication  in  this  coun- 
try, the  idea  at  once  and  naturally  occurred  to  me  that  the  operation 
would  be  greatly  simplified  and  improved  by  applying  to  it  the  modi- 
fication I  had  previously  adopted  in  Syme's  amputation.  I  felt 
greatly  interested  in  the  subject,  and,  after  due  consideration,  resolved 
to  recommend  and  adopt  the  following  procedure,  which  seems  to  me 
to  make  this  amputation  one  of  the  most  simple  operations  any  sur- 
geon can  be  called  upon  to  perform  : — 

The  patient  beiug  laid  on  the  table,  the  surgeon — whichever  foot 
be  the  subject  of  operation — being  placed  on  the  left  side  of  his 
patient,  with  the  heel,  in  the  first  step  of  the  operation,  directed  to- 
wards himself,  and  having  with  his  left  hand  taken  hold  of  the  soft 
parts,  and  drawn  them  a  little  backwards,  so  as  to  secure  greater 
breadth  of  flap,  inserts  the  knife  on  one  side  in  front  of  the  malleolus, 
carries  it  down  across  the  sole  of  the  foot,  and  upwards  to  the  corre- 
sponding point  just  at  the  front  and  upper  part  of  the  other  malleolus, 
taking  care  to  direct  the  incision  so  as  to  pass  opposite  to  the  part 
where  the  posterior  portion  of  the  astragalus  rests  upon  the  calca- 
neum, and  to  use  the  knife  energetically,  so  as  to  cut  through  all  tissues 
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down  to  the  bones.  By  this  single  movement  of  the  knife,  a  clear- 
ance is  made  for  the  saw,  by  a  few  movements  of  which  the  portion 
of  calcaneum  behind  the  astragalus  is  speedily  cut  off  from  the  rest  of 
the  bone,  the  section  being  from  below  upwards  and  a  little  back- 
wards, so  that  the  portion  remaining  in  the  flap  will  be  a  little 
longer  from  behind  forwai'ds — below  than  above.  The  assistant  hav- 
ing slightly  changed  the  position  of  the  leg,  so  as  to  make  its  posterior 
part  to  rest  upon  the  table,  the  surgeon,  by  a  second  movement  of  the 
knife,  unites  the  extremities  of  the  first  incision  by  a  slightly  semi- 
lunar incision,  using  the  knife  boldly,  so  as  to  cut  through  every  tis- 
sue in  front  of  the  bones,  and  then,  by  a  few  slight  touches  below, 
admits  of  the  flap  being  brought  back,  and  makes  a  clearance  for  the 
saw.  By  a  few  movements  of  the  saw,  the  bones  are  cut  through 
immediately  above  the  ankle,  and  this  extremely  simple  amputation 
is  completed  by  little  more  than  two  movements  of  the  knife,  and  two 
sets  of  movements  of  the  saw. 

During  the  second  week  after  the  publication  of  Pirogoff 's  ampu- 
tation, the  operation  as  now  described  was  demonstrated  by  me  6a  the 
dead  body  to  a  large  number  of  medical  students  ;  in  each  winter 
session  since  that  publication,  it  has  been  performed  on  the  dead  body 
in  presence  of  a  very  large  surgical  class  in  this  University  ;  and  it 
was  performed  by  me  on  the  living  body  in  the  Royal  Infirmary,  in 
the  first  case  suitable  for  the  operation  which  presented. 

AMPUTATION  OP  THE  LEG. 

An  excellent  and  speedy  mode  of  performing  this  operation,  and 
that  which  I  have  usually  adopted,  is  the  following  : — The  circulation 
being  commanded  by  pressure  on  the  femoral  artery,  the  surgeon 

Fig.  243. 
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being  placed  on  the  left  side  of  the  patient,  applies  the  knife  near  its 
heel  to  the  right  side  of  the  leg,  and  draws  it  across  to  the  left  side 
in  a  semilunar  direction,  so  as  to  form  a  short  anterior  flap,  and  then 
without  raising  the  knife  transfixes  the  leg,  the  knife  entering  and 
emerging  at  the  extremities  of  the  first  incision,  and  a  long  posterior 
flap  being  formed  by  cutting  from  the  bones  to  the  surface.  The  soft 
parts  between  the  bones  underneath  may  be  cut  before  the  knife  is 
brought  to  the  front  of  the  leg,  and  then  by  a  few  touches  the  short 
flap  in  front  is  brought  back,  the  soft  parts  between  the  bones  divided, 
and  a  clearance  made  for  the  saw.  The  surgeon  being  on  the  left 
side  of  the  patient  is  able  to  hold  the  bones  with  his  left  hand  during 
the  movements  of  the  saw.  The  projecting  angle  of  the  tibia  should 
be  removed  by  the  saw  or  bone-forceps,  that  it  may  not  irritate  the 
integument  over  it. 

Another  and  a  very  easy  method  is  to  form  the  posterior  flap  in  the 
first  instance ;  and  with  that  view  the  operation  is  commenced  by 
transfixing,  the  leg.  The  points  of  transfixion  are  then  connected 
together  by  a  semicircular  movement  of  the  knife  across  the  front  of 
the  leg,  and  the  flaps  haviug  been  turned  back  and  the  bones  cleared 
by  carrying  the  knife  around  and  between  them  a  little  above  the 
points  of  transfixion,  the  amputation  is  completed  by  sawing  the 
bones.  The  accompanying  illustrations  will  make  this  operation  per- 
fectly intelligible. 

AMPUTATION  OF  THE  THIGH. 

The  patient  having  been  properly  placed,  the  artery  compressed  by 
a  trustworthy  assistant,  and  the  leg  held  in  the  proper  position  by 
another  assistant,  the  surgeon,  if  the  operation  be  on  the  left  thigh, 

Fig.  244.  * 
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stands  on  the  fibular  side  of  the  limb,  and  having  taken  hold  of  the 
soft  parts  in  front  of  the  bone  with  his  left  hand,  raises  them  a  little 
and  performs  transfixion  by  introducing  the  knife  on  the  outer  side' 
carrying  it  across  in  front  of  the  bone,  and  making  it  emerge  on  the 
inner  side,  and  then  forms  the  anterior  flap  by  cutting  towards  the 
surface.  An  assistant  then  simply  holds  up  the  flap  without  retract- 
ing it  at  this  stage,  and  the  surgeon  sends  the  knife  behind  the  bone 
about  an  incli  lower  than  the  commencement  of  the  first  incision. 
The  advantage  of  observing  these  two  directions  is,  that  the  knife  is 
more  readily  sent  behind  the  bone  without  touching  the  skin  on 
either  side.  The  knife  is  then  brought  to  the  surface  in  the  direction 
represented  by  the  dotted  line  in  the  accompanying  engraving,  and 
by  this  movement  the  posterior  flap  is  formed.    This  flap  should  be 

Fig.  245. 


a  little  longer  than  the  anterior  to  compensate  for  the  greater  retrac- 
tion which  takes  place  in  it,  owing  to  its  muscles  having  less  con- 
nexion with  the  bone  than  those  of  the  anterior  flap.  An  assistant 
retracts  both  flaps  very  forcibly,  and  the  surgeon  makes  the  knife 
revolve  round  the  bone  so  as  to  effect  a  clearance  for  the  saw.  He 
then  grasps  the  bone  in  his  left  hand,  and  saws  it  through,  close  to 
the  soft  parts,  moving  the  saw  in  a  vertical  direction.  The  only  dif- 
ferences in  operating  on  the  right  thigh  are,  that  the  surgeon  stands 
on  the  tibial  side,  and  introduces  the  knife  on  this,  instead  of  the 
fibular  aspect.  If,  however,  in  this  case  there  be  the  least  prospect 
that  his  standing  on  the  tibial  side  may  cause  an  awkwardness  or 
want  of  proper  freedom  for  making  the  necessary  movements  of 
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the  knife,  the  operation  can  be  performed  with  perfect  facility  and 
convenience  when  standing  on  the  other  side  :  only  the  bone,  while 
it  is  being  sawn,  cannot  then  be  conveniently  held  by  the  left  hand 
of  the  surgeon. 

AMPUTATION  AT  THE  HIP-JOINT. 

The  cases  in  which  it  is  necessary  to  resort  to  this  operation  are 
not  numerous  :  and  this  is  fortunate,  for  although  a  sufficient  number 
of  successful  cases  are  on  record  to  make  it  perfectly  justifiable  on 
the  part  of  the  surgeon  to  resort  to  it  in  extreme  cii-cumstances, 
and  although  there  is  no  difficulty  in  executing  the  operation,  which 
can  be  performed  in  the  living  body  with  great  ease  in  less  than 
twenty  seconds,  yet  it  is  proved  beyond  doubt,  that  as  regards  ultimate 
consequences,  it  is  an  exceedingly  perilous  proceeding.  In  the  only  in- 
stance in  which  I  have  performed  it  in  the  living  body,  and  often 
when  I  have  performed  it  in  the  dead  body  before  my  class,  the 
operation  has  not  occupied  even  so  much  time.  I  mention  this 
merely  to  show  that  there  is  no  difficulty  in  performing  it.  The  fol- 
lowing observation  of  Liston  should  be  strongly  kept  in  view  : — 
"  These  operations  must  be  undertaken  with  determination,  and 
completed  rapidly,  in  order  that  dangerous  effusion  of  blood  may 
be  prevented ;  they  are  not  to  be  attempted  without  great  con- 
sideration, and  only  under  very  pressing  circumstances."  From 
much  practice  in  performing  this  operation  on  the  dead  body,  I 
have  arrived  at  the  conclusion  that  Liston's  method  is  preferable  to 
any  other.    He  commenced  transfixing  by  introducing  the  knife 
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midway  between  the  anterior  superior  spinous  process  of  the  ilium 
and  the  trochanter  major  of  the  femur.  The  following  description 
and  illustration,  taken  from  his  admirable  work  on  Practical  Surgery, 
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will  make  his  method  perfectly  intelligible  :-«  By  forming  the  flaps 
trom  the  anterior  and  posterior  aspects  of  the  limb,  the  bone  may  be 
exposed  and  sawn  at  the  inner  trochanter,  or  it  may  be  removed  at 
the  joint.  In  making  the  incisions  thus  high,  the  common  femoral 
is  compressed,  as  it  passes  over  the  brim  of  the  pelvis,  and  an  assis- 
tant must  follow  the  knife  with  his  hand,  and  grasp  firmly  the  anterior 
flap,  whilst  others  are  ready  to  compress  those  of  the  posterior  as 
soon  as  the  sawing,  or  disarticulation,  is  completed.  This  mode  of 
getting  at  the  head  and  neck  of  the  bone  is  much  preferable  to  that 
usually  followed,  and  is  in  every  respect  safer,  as  I  have  more  than 
once  ascertained  from  actual  practice  on  the  living  body.  The  fore- 
part of  the  articulation  is  fully  exposed  immediately  on  the  anterior 
flap  being  formed.  The  capsular  ligament  is  cut  by  drawing  the 
knife  across  determinedly,  as  if  it  were  the  intention  of  the  operator 
to  cut  off  the  head  of  the  bone.  The  round  ligament  and  posterior 
portion  of  the  capsular  are  cut,  and  the  blade  of  the  instrument  hav- 
ing been  passed  behind  the  neck  and  trochanters,  the  posterior  flap  is 
quickly  formed,  so  as  to  allow  the  limb  to  drop.  The  vessels  on  the 
posterior  aspect  are  first  tied ;  then  the  femoral  and  those  in  the 
anterior  flap,  which  has  been  commanded  by  the  assistant,  are  un- 
covered one  by  one  and  secured." 

AMPUTATION  OP  THE  PENIS. 

The  part  to  be  removed  is  covered  with  some  lint,  laid  hold  of  by 
the  left  hand,  put  upon  the  stretch,  and  then  removed  by  one  stroke 
of  a  long  knife  moved  rapidly  across  the  organ.  Such  vessels  as 
require  ligature  having  been  secured,  the  surgeon  lays  hold  of  the 
mucous  membrane  of  the  urethra  by  means  of  a  forceps,  and  divides 
it  into  four  equal  flaps,  by  four  cuts  with  a  pair  of  scissors,  and  then 
by  four  small  sutures  of  fine  thread  unites  each  flap  to  the  com- 
mon integument.  The  skin  and  mucous  membrane  unite  together, 
and  the  contraction  of  the  cicatrix  has  the  effect  of  keeping  the 
urethra  open  and  of  sufficient  calibre. 


EESECTIONS. 

Under  this  title  are  comprehended  the  removal  of  the  articular 
extremities  of  bones — in  other  words,  excision  of  joints — the  resec- 
tion of  long  bones  in  their  continuity,  and  the  partial  or  entire  re- 
moval of  certain  bones.  One  of  the  earliest,  if  not  the  first  opera- 
tion actually  performed  of  this  kind  on  record,  is  excision  of  the 
knee-joint,  by  Filkin  of  Liverpool,  in  17G2.  Very  soon  after  this, 
Vigaroux  and  David  removed  the  head  of  the  humerus,  but  their 
operations  were  not  published  until  after  the  upper  part  of  the  same 
bone  had  been  removed  by  White  of  Manchester,  in  1768.  Mr. 
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Park  of  Liverpool  was  the  first  to  propose,  but  the  celebrated 
Moreau  was  the  first  who  performed,  excision  of  the  elbow-joint. 

RESECTION  OF  THE  SHOULDER-JOINT. 

The  many  different  methods  which  have  been  adopted  for  this 
operation  may  be  almost  all  reduced  to  one  or  other  of  two  principal 
methods,  namely,  that  in  which  the  bone  to  be  removed  is  exposed  by 
making  a  flap,  and  that  in  which  it  is  exposed  by  means  of  a  simple 
incision.    Of  these  two  methods  it  may  be  stated  generally,  that  the 
latter  is  sufficient,  and  should  be  preferred  when  the  operation  is  per- 
i     formed  for  the  purpose  of  removing  the  crushed  head  of  the  bone, 
yet  in  most  cases  where  it  is  employed  for  the  removal  of  diseased 
bone,  the  former  will  be  found  the  preferable  proceeding.    The  direc- 
tions for  the  performance  of  the  operation  by  means  of  a  flap  are  very 
simple  : — Make  a  vertical  incision  from  the  apex  of  the  acromion 
along  the  middle  of  the  deltoid  to  near  its  insertion,  and  from  the 
under  extremity  of  this  incision  make  another  upwards  and  back- 
wards, cutting  in  a  semilunar  direction  towards  the  posterior  border 
of  the  axilla  ;  raise  up  the  flap,  which  will  comprehend  the  external 
poi'tion  of  the  deltoid  ;  open  the  joint;  detach  the  muscles  which 
are  inserted  into  the  tuberosities ;  thrust  out  the  head  of  the  bone, 
and  saw  it  through,  carefully  guarding  against  inj  uring  the  soft  parts. 
M.  Bauden  relates  14  cases  in  which  this  operation  was  practised  for 
injuries  during  the  Crimean  campaign,  of  which  only  one  proved  fatal. 

RESECTION  OF  THE  ELBOW- JOINT. 

The  operation  may  be  performed  in  the  following  manner  : — The 
patient  having  been  placed  in  the  prone  position  with  the  elbow  semi- 
flexed resting  on  the  edge  of  a  table,  and  presenting  its  posterior 
aspect  to  the  surgeon,  the  joint  is  conveniently  exposed  by  a  wound 
in  form  resembling  the  letter  H  j  and  the  performance  of  the  operation 
is  exceedingly  easy,  if  that  form  of  incision  be  adopted.  The  parallel 
portions  of  the  wound  may  be  two  inches  long,  and  the  transverse 
portion  should  extend  from  the  very  margin  of  the  outer  tuberosity 
of  the  humerus  along  the  upper  part  of  the  olecranon  process  to  as 
near  the  inner  tuberosity  as  may  be  without  endangering  the  ulnar 
nerve.  The  two  square-shaped  flaps  having  been  detached  from  the 
subjacent  parts,  the  soft  parts  behind  the  condyles  deflected  laterally 
without  injuring  the  ulnar  nerve,  and  the  bones  brought  into  view, 
the  olecranon  process  should  be  cut  through  with  the  bone-forceps, 
and  the  lateral  ligaments  divided.  After  which  the  humerus  can 
easily  be  made  to  protrude,  and  be  sawn  off  through  the  tuberosities. 
The  head  of  the  radius,  and  the  portion  of  the  sigmoid  cavity  of  the 
ulna  left  after  the  division  of  the  olecranon  process,  should  be  removed 
by  the  bone  forceps  or  saw,  and  bleeding  having  been  arrested,  the 
edges  of  the  wound  should  be  brought  together,  and  the  arm  secured 
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in  a  semi-flexed  position.  A  most  useful  joint  formed  by  ligamentous 
union  is  the  usual  result.  I  have  now  performed  this  operation 
thirty-five  times,  and  with  one  exception  all  the  patients  have  done 
well.  I  have  practised  every  form  of  incision,  and  although  the  H 
incision  makes  the  performance  of  the  operation  very  easy,  I  now 
invariably  prefer  the  single  longitudinal  incision.  By  this  form  of 
incision,  the  soft  parts  are  left  in  the  best  possible  state  for  steadying 
the  cut  ends  of  the  bones.  Fergueson's  Lion  Forceps  is  of  great 
service  for  steadying  the  bones  while  being  sawn,  and  Heath's  splint 
is  an  admirable  appliance  for  the  accomplishment  of  all  that  can  be 
desired  from  the  use  of  a  splint  in  the  treatment  after  operation. 

EXCISION  OF  THE  WRIST- JOINT. 

Excision  of  the  wrist  joint  is  far  seldomer  practicable  and  always 
less  hopeful  than  excision  of  the  elbow-joint,  as  will  easily  be  under- 
stood by  reflecting  on  the  anatomy  of  the  two  joints.    From  the 
great  complexity  of  the  wrist-joint,  excision  can  be  resorted  to  in  a 
very  few  cases ;  but  still  there  may  occur  some  in  which  the  sui-geon 
may  justifiably  and  also  hopefully  perform  the  operation.  Thus 
Mr.  Butcher  of  Dublin  met  with  a  case,  in  which  there  was  great 
swelling  of  the  wrist-joint,    and   satisfactory  proof '  of  advanced 
disease  of  the  bones  forming  the  radio-carpal  articulation,  but  of 
perfect  soundness  of  the  metacarpal  bones  and  phalanges,  and  of 
undiminished  power  of  the  fingers  and  thumb.    In  operating  on 
this  case,  Mr.  Butcher  commenced  by  making  a  curved  incision,  ex- 
tending from  a  little  below  the  wrist,  two  lines  on  the  ulnar  side  of 
the  extensor  secundi  internodii  pollicis  tendon,  down  to  the  carpal 
extremity  of  the  metacarpal  bones,  and  then  running  upwards  to  a 
point  fully  half  an  inch  above  the  original  point  of  departure.  On 
dissecting  up  this  flap  the  diseased  bones  were  brought  clearly  into 
view.    In  the  next  step  the  soft  parts  were  carefully  separated  from 
the  extremities  of  the  radius  and  ulna,  together  with  the  second 
extensor  tendon  of  the  thumb,  which  was  separated  from  its  groove 
in  the  radius.    After  the  ligamentous  attachments  of  the  diseased 
bones  were  removed,  and  the  soft  parts  in  front  suificiently  detached, 
the  hand  was  bent  down,  by  which  the  carious  bones  were  made  to 
pi-oject,  and,  in  consequence,  their  diseased  ends  were  easily  sawn 
through  by  Mr.  Butcher's  saw.    Lastly,  the  diseased  carpal  bones, 
with  the  exception  of  the  trapezium,  which  was  unaffected,  were  dis- 
sected out,  the  flaps  were  laid  down  and  properly  secured,  and  the 
hand  and  arm  placed  in  the  prone  position  on  a  padded  splint.  By 
this  method  of  operating,  Mr.  Butcher  secures  for  his  patient  the 
proper  use  of  the  thumb,  as  its  extensor  tendon  remains  untouched 
by  the  knife.    Other  methods  of  operating  have  been  proposed  and 
practised,  but  the  exact  method  of  procedure  must  depend  entirely  on 
the  state  in  which  the  joint  is  fouud  in  each  particular  case. 


REMOVAL  OF  THE   UPPER  JAW.  731 

I  have  twice  performed  the  operation  of  excision  of  the  wrist-joint ; 
once  in  the  Aberdeen  Hospital,  and  once  in  private  practice.  In  the 
latter  case  I  operated  according  to  Mr.  Butcher's  method,  and  the 
result  was  a  serviceable  hand  with  three  of  the  fingers  decidedly  bent. 
In  the  former  case,  I  made  a  long  and  straight  incision  behind,  de- 
flected the  tendons  to  each  side,  and  removed  the  whole  of  the  carpal 
bones  along  with  the  extremity  of  the  radius  ;  and  the  gratifying 
result  was,  that  the  patient  had  a  most  serviceable  hand,  and  enjoyed 
the  full  use  of  all  her  fingers. 
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Of  the  various  methods  which  have  been  adopted  for  the  removal 
of  the  whole  of  the  upper  jaw,  the  following  is  one  of  the  best : — After 
removal  of  one  of  the  central  incisors,  two  incisions  are  made,  one 
from  within  half  an  inch  of  the  inner  canthus  of  the  eyelids  along 
the  side  of  the  nose,  round  the  ala,  which  it  detaches,  and  through 
the  centre  of  the  lip  ;  the  other  from  the  junction  of  the  malar  and 
maxillary  bones  to  the  angle  of  the  mouth.  The  flap  is  dissected  up 
to  the  margin  of  the  orbit.  The  nasal  process  is  then  divided  by 
strong  cutting  pliers,  one  blade  being  introduced  into  the  orbit  and 
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the  other  into  the  nose  j  by  the  same  instrument  it  is  separated  from 
the  malar  bone  ;  the  palatine  arch  and  alveolus  are  next  notched 
with  a  narrow-bladed  saw,  and  then  cut  through  by  the  pliers  j  the 
bone  is  then  pushed  down,  and  detached,  care  being  taken  to  preserve, 
if  possible,  the  palatine  process  of  the  palate  bone  and  the  velum 
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palati.  The  two  sketches  here  introduced  show  the  appearance  before 
and  after  the  removal  of  the  superior  maxilla  and  os  malae  by  Mr. 
Liston.  In  addition  to  the  usual  proceedings,  the  zygomatic  arch  and 
the  junction  of  the  malar  with  the  frontal  bone  were  divided  by  the 
cutting  pliers.  The  patient  was  quite  well  ten  years  after  the  opera- 
tion. "  If  the  malar  bone  and  also  the  orbital  plate  of  the  superior 
maxillary  be  sound,  they  should  both  be  left ;  and  for  this  purpose  a 
notch  should  be  made  with  the  saw  across  from  the  nasal  process  of 
the  latter  to  the  outer  margin  of  the  former,  and  then  the  forceps 
should  be  used,  first  to  complete  the  division  between  the  mouth  and 
nose,  next  to  cut  through  the  nasal  process  of  the  superior  maxillary, 
and  then  to  pass  along  the  horizontal  groove  already  made  with  the 
saw,  below  the  orbit." 

Mr.  Fergusson  has  for  some  time  practised  a  modification  of  this 
operation,  which  in  many,  perhaps  in  most  cases,  should  be  adopted. 
The  modification  consists  in  making  a  single  incision  through  the 
centre  of  the  upper  lip  along  the  base  of  the  columna  into  the  nostril ; 
and  he  writes, — "  I  believe  that  any  amount  of  disease,  on  which  it 
might  be  deemed  reasonable  to  operate,  could  be  removed  through 
such  a  wound  as  I  have  recommended." 

I  have  been  very  much  struck,  after  operations  by  others  and  by 
myself,  how  much  the  cavity  contracts,  how  slight  traces  remain  on 
the  face  after  such  formidable  proceedings,  and  to  what  an  extent 
defects  in  the  mouth  may  be  remedied  by  artificial  appliances. 

RESECTION  ON  THE  LOWER  JAW. 

The  mode  of  performing  resection  of  the  lower  jaw  must  vary 
according  to  the  situation  and  size  of  the  tumour,  and  the  extent  of 
the  part  to  be  removed.  In  many  cases,  the  method  of  procedure 
adopted  by  me  in  the  case  of  tumour  of  the  lower  jaw  in  a  young 
man,  whose  appearance  before  and  after  operation  is  here  delineated, 
will  be  found  suitable.  I  commenced  my  first  incision  at  the  middle 
of  the  lower  lip  and  extended  it  downwards  over  the  middle  of  the 
chin,  to  a  little  below  the  margin  of  the  diseased  bone.  From  the 
termination  of  that  incision,  I  ran  the  scalpel  along  the  entire  inferior 
border  of  the  bone,  turning  up  behind  the  angle  and  ending  about 
midway  between  it  and  the  condyloid  process.  The  extensive  flap 
contained  within  those  incisions  was  next  dissected  up,  and  laid  upon 
the  upper  part  of  the  face,  so  as  fully  to  expose  the  diseased  portion 
of  the  bone.  The  jaw  was  then  sawn  through,  immediately  at  the 
left  side  of  the  symphysis,  and  afterwards  obliquely  through  the 
ascending  ramus,  opposite  the  last  molar  tooth,  particular  care  being 
taken  to  protect  the  vessels  by  pressing  them  inwards.  The  section 
of  jaw  was  then  carefully  relieved  from  its  internal  soft  attachments 
by  drawing  the  knife  along  its  internal  surface,  keeping  its  edge  close 
upon  the  bono.    The  diseased  soft  parts  connected  with  the  openings 
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of  two  abscesses  on  the  cheek,  and  some  diseased  tissues  in  the  upper 
region  of  the  neck,  were  then  cut  out,  and  after  suppressing  the 
hemorrhage,  which  was  excessive,  the  flap  was  brought  down,  and  by 
means  of  a  few  stitches  and  adhesive  plaster  the  edges  of  the  wound 
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were  kept  in  apposition.  About  four  weeks  afterwards,  union  was 
entirely  effected,  leaving  so  little  external  deformity  as  to  show  very 
slight  traces  of  such  an  operation. 

Mr.  Liston  gives  the  following  description  of  the  proceeding  for  a 
more  extensive  removal  : — "  To  illustrate  the  operation,  we  shall  sup- 
pose that  the  tumour  involves  nearly  one  side  of  the  bone,  and  that 
division  near  the  symphysis  with  disarticulation  is  to  be  performed. 
An  incision  is  made  from  the  condyloid  process,  down  the  posterior 
border  of  the  ramus  and  along  the  lower  margin  of  the  bone,  and 
terminates  above  the  point  of  the  chin,  in  the  mesial  line,  at  about  an 
inch  from  the  free  edge  of  the  lip.  The  flap  so  formed  is  dissected  up, 
the  membrane  of  the  mouth  is  divided  on  each  side  of  the  bone,  and 
the  tumour  thus  perfectly  exposed.  Another  incision  about  an  inch 
and  a  half  long  may  then  be  carried  in  the  course  of  the  external  ca- 
rotid, and  made  to  meet  the  other  opposite  angle  of  the  bone.  A  tooth, 
say  the  central  incisor  of  the  affected  side,  having  been  previously  re- 
moved, a  small  saw  is  applied  so  as  to  cut  the  bone  to  the  required 
depth  near  the  symphysis  ;  the  cutting  forceps  are  placed  in  the 
notch,  and  the  bone  clipped  through.  The  cut  end  is  now  laid  hold 
of,  the  tumour  depressed,  and  the  attachment  of  the  temporal  muscle 
separated  from  the  coronoid  process.    The  massctcr  muscle  has  been 
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detached  along  with  the  coverings  of  the  tumour.    The  boue  having 
been  thus  thoroughly  loosened,  the  articulation  is  opened  from  before 
and  by  carrying  the  bistoury  close  to  the  bone,  the  pterygoid  muscles 
and  other  attachments  are  also  divided,  and  the  operation  completed 


Fig.  251. 


Fig.  252. 


The  bleeding  is  now  arrested  by  ligature  of  the  vessels,  and  much 
time  and  trouble  will  often  be  saved  by  at  once  looking  for  and  secur- 
ing the  common  trunk  of  the  temporal  and  internal  maxillary  arte- 
ries, as  they  immerge  from  under  the  border  of  the  posterior  belly  of 
the  digasti-ic  muscle.  Effectual  means  having  been  taken  for  arrest- 
ing hemorrhage,  a  bit  of  Lint  is  placed  in  the  wound,  and  the  flaps 
lightly  replaced.  About  five  or  six  hours  after  the  operation,  the 
edges  of  the  wound  may  be  neatly  approximated  and  retained,  except- 
ing a  short  distance  at  the  middle,  to  permit  the  passage  of  the  ends 
of  the  ligatures." 

EXCISION  OF  THE  JOINTS  OF  THE  LOWER  EXTREMITY. 

Excision  of  the  Hip-joint. — At  page  444,  this  operation  is  described, 
and  the  statistics  of  it  given,  as  far  as  I  have  been  able  to  ascertain 
them. 

Excision  of  the  Knee-joint. — Whatever  opinions  maybe  entertained 
by  many  regarding  the  merits  of  this  operation,  it  cannot  be  denied, 
that  in  the  manner  it  is  now  performed,  it  is  one  of  the  simplest  and 
easiest  proceedings  in  surgery.  Mr.  Fergussou,  who  revived  the  ope- 
ration, recommends  an  H  incision,  the  cross  line,  about  four  inches 
long,  running  below  the  patella.  Most  surgeons  prefer  a  semilunar 
incision.  In  accordance  with  the  practice  of  the  majority  of  surgeons 
who  have  performed  this  operation,  the  semilunar  incision  was  adopted 
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ia  the  Aberdeen  Hospital  in  three  cases  in  which  one  of  my  colleagues 
operated,  and  two  in  which  I  did,  and  nothing  conld  be  more  con- 
venient.   The  operation  may  be  easily  performed  by  making  a  semi- 
lunar incision,  the  convexity  of  which  extends  to  the  tuberosity  of  the 
tibia,  and  its  extremities  placed  over  the  condyles  of  the  femur  ;  by 
dividing  the  ligamentum  patellar,  and  raising  up  the  patella  in  the  semi- 
lunar flap  j  by  cutting  the  crucial  and  lateral  ligaments  ;  by  forcibly 
bending  the  knee,  and  cautiously  making  a  clearance  for  the  saw; 
and  by°removing  the  articular  surfaces  of  the  femur  and  tibia.  In 
the  last  part  of  the  operation,  it  is  important  to  avoid  denuding 
the  bones  to  a  greater  extent  than  is  absolutely  necessary,  to  saw  off 
as  little  of  the  bones  as  may  be  compatible  with  the  removal  of  the 
whole  of  the  disease,  and  to  avoid  obliquity,  so  that  the  sawn  sur- 
faces may  rest  evenly  and  flat  against  each  other.    The  slice  from  the 
femur  should  first  be  sawn  off,  and  then  that  from  the  tibia,  which 
can  be  safely  done  by  applying  Butcher's   saw  to  the  posterior 
part  of  the  tibia,  and  sawing  the  bone  from  behind  forwards.    If  the 
cartilage  of  the  patella  be  sound,  it  may  be  pared  off;  if  the  bone 
be  diseased,  or  softened,  the  diseased  parts  must  be  cut  off,  or  the 
bone  entirely  removed  ;  all  diseased  synovial  membranse,  all  infiltrated 
tissue,  and  all  clots  of  blood  should  be  carefully  removed,  and  vessels 
completely  secured,  before  the  limb  is  placed  in  a  straight  position. 
The  edges  of  the  wound  having  been  brought  together  and  secured 
by  sutures,  the  limb,  after  having  been  made  perfectly  straight,  with 
the  surfaces  of  the  bones  in  perfect  apposition,  should  be  put  up 
securely  at  once  on  Liston's  splint — every  part  being  comfortably 
supported  by  padding.    Many  varieties  in  the  mode  of  procedure 
have  been  recommended.    Mr.  Jones  of  Jersey,  whose  success  in  this 
and  many  other  departments  of  surgery  has  been  great,  has  advised 
that  the  integument  be  raised  up  by  a  semilunar  incision,  that  the 
ligamentum  patella?,  the  patella,  and  quadriceps  tendon,  be  pushed  to 
one  side,  and  that  the  joint  should  then  be  opened,  and  the  bones 
sawn  through.    Mr.  Butcher  has  recommended  that  the  hamstring 
tendons  should  be  divided,  to  facilitate  coaptation,  and  to  secure 
greater  freedom  from  displacement  and  jerking ;  but  in  many  cases 
this  proceeding  is  unnecessary,  and  it  certainly  is  unadvisable  if  it 
can  be  avoided.    During  the  after  treatment  the  greatest  care  must 
be  taken  to  preserve  the  limb  at  perfect  rest,  and  to  prevent  displace- 
ment, especially  bowing  outwards,  to  which  there  is  often  a  tendency. 
To  guard  against  this  occurrence,  it  is  advisable  in  many  cases  to  keep 
a  long  splint  applied  to  the  side  of  the  trunk,  thigh,  leg,  and  foot. 
The  extremity  thus  put  up  may  be  laid  on  a  mattress,  or  suspended 
by  Salter's  apparatus.   The  object  aimed  at,  by  local  and  constitutional 
treatment,  should  be  to  secure  osseous  anchylosis,  or  fibrous  union, 
admitting  of  some  slight  degree  of  motion. 

The  cases  for  which  this  operation  is  suitable,  are  those  of  disease 
or  injury  which  would  otherwise  be  submitted  to  amputation,  and 
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in  which  the  portions  of  diseased  bone  requiring  removal  are  not 
great ;  where  there  is  not  very  extensive  disease  of  soft  parts ;  and 
where  the  patient's  constitution  is  such  as  to  make  the  exudation  of 
healthy  material  of  repair  a  likely  event,  provided  proper  hygienic 
rules  be  observed. 

History  and  Results.— From  1762,  when  Filkin  first  performed  ex- 
cision of  the  knee-joint,  until  1830,  this  operation  was  performed  in 
19  cases,  and  of  these  8  recovered  and  11  died.  For  twenty  years 
this  operation  was  abandoned  and  universally  condemned.  Mr.  Fer- 
gueson  revived  the  operation  in  1850,  and  it  was  early  practised  and 
advocated  by  Jones,  Page,  Mackenzie,  Butcher,  Holt,  H.  Smith, 
Humphry,  Pritckard,  and  more  recently  by  many  surgeons.  Of  184 
cases  in  all,  collected  by  Butcher  and  by  Price,  the  mortality  amounts 
to  21-2  per  cent.,  which  is  less  than  that  of  amputation  of  the  thigh ; 
and  in  nearly  50  per  cent,  the  result  is  said  to  have  been  a  useful 
limb.  There  can  be  no  doubt  whatever  that  the  result  of  this  ope- 
ration has  already  been  of  the  greatest  advantage  ;  that  great  praise 
is  due  to  Mr.  Fergueson  and  the  other  distinguished  surgeons  who 
made  us  acquainted  with  its  merits  ;  and  that  the  gratifying  result  in 
very  many  cases  has  been  a  most  serviceable  limb  :  but  it  is  equally 
certain  that,  before  we  can  arrive  at  perfectly  accurate  knowledge  of 
the  merits  of  this  operation,  it  would  be  necessary  to  have  minute  in- 
formation of  the  condition  of  the  limb,  in  all  cases,  several  months 
after  operation  ;  for  there  is  reason  to  believe  that,  in  some  in- 
stances where  the  patients  recovered,  to  use  the  words  of  a  friend  of 
mine,  "  the  knee  turned  out  so  well,  that  the  limb  was  quite  useless." 

Excision  of  the  Ankle-joint  was  first  performed  by  the  elder  Moreau 
in  1792  ;  but  the  operation  has  never,  in  my  opinion,  met  with  the 
favour  it  deserves,  and  less  care  has  been  bestowed  on  its  improve- 
ment than  on  many,  no  doubt  owing  to  the  very  gratifying  results  of 
amputation  at  the  ankle-joint.  From  frequent  performance  of  this 
operation  on  the  dead  body,  and  once  on  the  living,  my  decided  im- 
pression is,  that  the  operation  can  be  best  performed  by  making  a 
semilunar  incision  on  the  outer  side,  raising  up  the  flap,  cutting  oft' 
the  under  extremity  of  the  fibula,  opening  the  joint,  bending  the  foot 
inwards,  and  cutting  the  bones  with  the  pliers. 

Excision  of  different  Bones. — The  scapula  has  been  excised  in  whole 
or  in  part  by  Syme,  Fergueson,  Liston,  South,  and  others ;  the 
clavicle  in  whole  or  in  part  by  Mott,  Travers,  Davie,  and  lately,  in  a 
remarkable  case,  by  Syme  ;  the  whole  of  the  ulna  has  been  excised  by 
Carnochan  of  New  York,  and  Jones,  and  the  half  of  it  near  the 
wrist  by  myself  j  the  whole  of  the  radius  has  been  removed  by  Butts 
of  Virginia,  and  almost  the  whole  of  it  by  Erichsen.  It  could  answer 
no  useful  purpose  to  describe  these  operations,  as  the  mode  of  pro- 
cedure must  always  be  modified  according  to  the  extent  and  relations 
of  the  part  to  be  removed. 
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CHAPTER  XXIII. 
DELEGATION  OF  ARTERIES, 

The  deligation  of  an  artery  is  performed  in  order  to  obliterate  its 
canal,  and  stop  its  circulation  at  that  point;  to  arrest  hemorrhage 
from  itself,  or  from  some  of  its  ramifications,  when  wounded  or  other- 
wise laid  open  ;  or  to  divert  the  chief  current  of  blood  from  a 
diseased  portion  of  the  same  trunk,  or  of  one  of  its  branches,  as  in 
the  operation  for  aneurism.  If  the  object  be  to  arrest  hemorrhage, 
the  vessel  is,  when  possible,  exposed  at  the  seat  of  injury ;  and  two 
ligatures  are  applied,  one  above,  and  the  other  below  the  point  of 
lesion.  Deligation  of  the  main  trunk  on  the  cardiac  aspect  of  the 
injury  would  suspend  the  flow  of  blood  from  the  proximal  orifice  of 
a  divided  artery,  though  probably  not  from  the  distal,  or  from  a 
puncture  in  an  artery  not  completely  cut  through,  owing  to  the  free 
anastomosis  supplying  blood  to  the  main  channel  at  some  little  dis- 
tance below  the  point  at  which  circulation  has  been  arrested  by  the 
ligature.  This  is  especially  the  case  in  the  arteries  of  the  extremi- 
ties, the  ramifications  of  which  form  very  numerous  inosculations. 
The  only  safe  rule  of  practice,  therefore,  is  to  accomplish  deligation 
both  above  and  below  the  seat  of  injury. 

When  the  object  is  to  suspend  or  weaken  the  current  through 
an  aneurism,  the  vessel  is  to  be  exposed,  and  the  ligature  applied  at 
some  spot  on  the  cardiac  aspect  of  the  lesion,  but  not  so  near  as  to 
endanger  the  deligation  of  a  diseased  portion  of  the  vessel,  or,  on  the 
other  hand,  so  distant  from  it  as  to  permit  the  collateral  circulation 
to  supply  blood  to  the  aneurism,  except  in  very  much  diminished 
quantity.  The  ligature  must  also  be  applied  at  a  point  where  no 
large  branch  proceeds  from  the  vessel  either  above  or  below  ;  so  that 
space  may  be  allowed  for  the  formation  of  an  efficient  coagulum.  It 
must  be  small,  round,  smooth,  and  firm,  so  as  to  effect  clean  division 
of  the  inner  and  middle  coats  of  the  artery,  yet  without  laceration 
of  the  external  tunic  ;  and  it  must  be  strong,  so  that  it  may  be  pulled 
tightly  without  breaking. 

When  an  artery  is  completely  divided  in  a  wound,  each  extremity 
is  to  be  seized  by  the  spring  forceps  or  tenaculum,  and  drawn  out, 
isolated  from  the  surrounding  tissues,  to  a  sufficient  extent  to  permit 
the  ligature  to  be  cast  round  it.  At  the  same  time,  care  is  to  be 
taken  to  exclude  veins  and  nerves,  as  also  portions  of  muscular  tissue, 
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which  would  prevent  the  ligature  from  embracing  the  arterial  tunics 
with  accuracy,  or  from  effecting  the  necessary  division  of  their  inner 
layers  ;  while  they  would,  by  speedy  absorption  or  sloughing,  relax 
the  noose,  endanger  its  slipping,  and  so  give  rise  to  secondaiy  hemor- 
rhage. The  ligature  is  always  to  be  tied  with  precision  in  the  form 
commonly  called  the  reef-knot,  which  is  drawn  as  tightly  as  pos- 
sible, there  being  no  danger  of  dividing  the  cellular  coat  of  the 
vessel. 

For  tying  an  artery  in  its  continuity,  the  instruments  generally 
required  are,  two  or  three  sharp  scalpels  of  different  sizes  ;  a  pair  of 
good  dissecting  forceps  ;  two  or  three  flexible  copper  spatulse,  about 
an  inch  in  breadth  ;  and  an  aneurismal  needle,  of  curve  varying 
according  to  the  vessel  requiring  operation,  and  provided  with  a  small 
round  aperture  near  its  point,  just  large  enough  to  transmit  the  liga- 
ture, with  which  it  is  to  be  armed  before  commencing  the  operation. 
The  point  of  this  needle  must  be  so  far  blunt  as  to  be  in  no  danger 
of  piercing  the  arterial  or  venous  coats,  yet  not  to  such  a  degree  as 
to  require  much  force  to  send  it  through  the  lax  cellular  tissue  sur- 
rounding them.  There  should  be  spare  silk  at  hand,  a  few  suture 
needles,  and  isinglass  plaster,  besides  the  usual  accompaniments  of 
surgical  operations — sponges,  lint,  and  water'.  It  is  proper  also  to 
have  a  pair  of  spring  forceps,  lest  any  small  vessel  be  divided  during 
the  dissection.  It  is  better  to  avoid  the  use  of  the  director  in  the 
division  of  the  layers,  as  this  instrument  always  causes  more  or  less 
bruising  of  the  parts. 

The  patient  is  placed  in  a  position  suitable  for  deligation  of  the 
particular  artery.    During  the  first  incision,  the  posture  should  be 
so  managed  as  to  make  the  skin  somewhat  tense  in  the  proposed  line 
of  wound,  as  this  facilitates  the  perception  of  the  guides  to  the  vessel, 
and  permits  a  smooth  division  of  the  integuments.  Subsequently, 
however,  relaxation  is  advisable,  in  order  to  allow  of  nerves  and  veins 
being  drawn  aside,  and  to  facilitate  the  easy  passage  of  the  needle. 
The  guides  to  the  artery  are  examined,  and  its  course  is  traced  by  its 
pulsation,  when  this  is  perceptible  on  the  surface.    An  incision  of 
ample  length  is  then  made  over  the  vessel,  nearly  in  a  line  with  its 
course,  so  as  to  obtain  the  full  room  afforded  by  the  length  of  the 
wound  ;  but  sometimes  a  slight  obliquity  of  direction  is  useful  in 
facilitating  the  discovery  of  an  intermuscular  space,  when  the  dissec- 
tion is  to  be  prosecuted  deeply.    The  knife  should  not  cut  more  than 
the  integument  and  subcutaneous  cellular  tissue  at  this  first  stroke, 
whether  the  artery  be  deep  or  superficial.    In  the  latter  case,  a  slight 
excess  in  depth  might  lead  to  wounding  the  vessel ;  and  in  the  former, 
muscular  fibres  might  be  cut,  the  blood  from  which  would  obscure 
the  farther  dissection.    Superficial  veins  and  nerves  are  avoided  in 
this  incision,  when  their  course  is  seen  or  known.    The  margins  of 
the  cutaneous  wound  are  drawn  in  apart,  and  the  deep  fascia  divided 
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alone  the  yellow  line  marking  the  muscular  interspace,  when  this  is 
the  farther  course  of  the  dissection ;  or  it  is  cautiously  pinched  up 
with  a  dissecting  forceps,  and  divided  in  the  requisite  direction  and 
extent  by  the  surgeon  lateralizing  the  cutting  edge  of  the  knife 
towards  himself,  when  the  vessel  is  superficial. 

This  motion  of  the  knife  is  by  far  the  safest ;  and  when  other 
things  permit,  the  operator  should  stand  on  that  side  of  the  patient, 
which  will  enable  him  to  lateralize  the  knife  at  the  same  time,  away 
from  the  chief  vein  or  nerve  that  is  most  in  danger  of  injury.  By 
thus  keeping  as  much  as  possible  the  flat  surface  of  the  knife  directed 
to  the  artery,  and  its  back  towards  the  vein  or  nerve,  any  accidental 
slip  will  be  less  apt  to  injure  either.  In  deep  dissections,  the  sides  of 
the  wound  are  kept  apart  by  the  copper  retractors,  bent  to  the  required 
form.  These  take  up  much  less  room  than  the  fingers  of  an  assistant, 
and  by  exerting  pressure  assist  in  preventing  venous  oozing.  Veins 
are  avoided  or  drawn  aside  if  necessary,  as,  when  wounded,  the 
blood  which  they  furnish  seriously  obscures  the  most  delicate  part  of 
the  operation. 

As  the  dissection  deepens,  a  sponge  or  piece  of  lint  is  employed  to 
remove  any  blood  which  interferes  with  a  distinct  view  of  the  parts, 
and  nerves  are  gently  drawn  aside  when  in  the  way.    The  sheath  of 
the  vessels  being  at  last  reached,  is  pinched  up  and  opened  in  the  same 
cautious  manner  as  already  described,  to  the  extent  of  half  an  inch 
in  front  and  over  the  artery  rather  than  over  the  vein,  which,  if 
large,  might  overlap  and  obscure  the  former.    Any  loose  cellular 
tissue  now  found  covering  the  artery  must  be  directed  by  the  gentle 
touches  of  the  scalpel,  until  the  coats  of  the  vessels  are  seen  distinct 
and  white,  and  sufficiently  exposed  in  front,  to  permit  the  insinuation 
of  the  point  of  the  aneurismal  needle  between  them  and  surrounding 
objects ;  while  all  farther  separation  or  disturbance  is  effected  merely 
by  the  track  of  the  needle  in  making  its  way  round.    The  artery  is 
by  no  means  to  be  exposed  to  a  greater  extent  than  this,  and  must 
not  be  rudely  lifted  up  in  passing  the  armed  needle.    The  point  of 
this  instrument  should  be  entered  on  that  side  of  the  artery  on  which 
there  is  the  greater  risk  of  including  nerve  or  vein ;  because  at  first 
it  can  be  applied  close  to  the  artery  with  greater  exactness  than  can 
perhaps  be  maintained  during  the  rest  of  its  course.    Being  applied 
at  the  proper  side,  and  in  close  contact  with  the  vessel,  the  point  is 
insinuated  between  it  and  the  adjacent  object,  with  a  gentle  lateral  mo- 
tion of  the  handle,  and  is  afterwards  carried  round  by  making  the  free 
extremity  of  the  latter  describe  part  of  a  circle,  of  which  the  artery 
represents  the  centre.    When  the  point  of  the  needle,  having  com- 
pleted the  circuit,  is  felt  by  the  finger  to  be  partially  covered  with 
cellular  substance,  the  latter  is  to  be  cleared  off  by  a  touch  with  the 
nail  or  scalpel.    The  point  being  brought  into  view,  the  loop  of  the 
ligature  is  then  seized  with  the  forceps,  drawn  through  a  little  and 

3  b  2 


710 


DELIGATION  OF  ARTERIES. 


detained,  while  the  needle  is  gently  withdrawn ;  after  which  the 
loop  is  cnt,  and  one  portion  of  the  ligature  removed.  The  single 
thread  now  remaining  is  tied  as  firmly  as  possible  in  the  reef-knot. 
One  end  being  allowed  to  remain,  it  is  brought  out  at  the  most  con- 
venient part  of  the  wound,  which  is  to  be  drawn  together,  secured  by 
isinglass  plaster  or  suture,  and  treated  for  adhesion.  A  piece  of 
plaster  should  be  applied  over  the  extremity  of  the  ligature  which 
hangs  from  the  wound,  so  as  to  prevent  its  catching  anything  that 
might  endanger  its  forcible  withdrawal. 

Throughout  the  whole  operation,  the  utmost  delicacy  of  manipula- 
tion is  requisite  ;  and  peculiarly  so  while  exposing  the  vessel  and  pass- 
ing the  aneurismal  needle.  The  chief  dangers  to  be  avoided  in  the 
deligation  of  an  artery  are,  its  undue  exposure  and  separation  from  its 
connexions  laterally  and  posteriorly, — treatment  which  would  ensure 
sloughing  of  that  portion,  and  consequent  secondary  hemorrhage ; 
the  wounding  of  veins,  which  accident  would  cause  troublesome 
hemorrhage,  and  possibly  induce  phlebitis,  or  in  some  veins  of  the 
neck  and  axilla  might  cause  instant  death  by  giving  entrance  to  air ; 
and,  lastly,  the  including  of  a  vein  or  nerve  in  the  ligature,  a  circum- 
stance which,  happening  to  one  nerve  at  least,  the  pneumogastric, 
would,  if  not  discovered  and  corrected,  speedily  prove  fatal ;  as  in- 
deed has  been  known  to  occur.  The  ligature  becomes  loose  by 
absorption,  ulceration,  or  sloughing  of  the  portion  of  arterial  tunic 
within  its  noose,  in  a  period  varying  from  ten  to  twenty  or  even 
thirty  days.  At  the  expiry  of  the  third  week,  it  may  be  gently 
touched,  when,  if  loose,  it  will  come  away  immediately ;  but  if  the 
slightest  resistance  is  felt,  no  force  must  be  employed.  In  a  few  days 
it  may  again  be  tried,  as,  when  left  to  itself,  it  frequently  remains  a 
considerable  time  in  the  wound  after  its  complete  detachment,  delay- 
ing thereby  the  complete  healing  of  the  wound,  and  protracting  the 
period  of  anxiety  as  to  its  safe  separation  naturally  experienced  both 
by  surgeon  and  patient. 

DELIGATION  OF  THE  AORTA. 

Sir  A.  Cooper,  James  of  Exeter,  Murray  at  the  Cape  of  Good 
Hope,  Monteiro  at  Eio  Janeiro,  and  South  of  London,  are  the  five 
surgeons  who  have  dared  to  tie  the  aorta.  Sir  A.  Cooper  was  the 
first  to  conceive  the  idea  of  the  arrest  of  this  greatchannel  of  circu- 
lation being  compatible  with  life,  and  he  was  the  first  who  had  the 
determination  to  perform  the  operation.  His  operation,  and  that  of 
James,  consisted  in  dividing  a  part  of  the  anterior  wall  of  the  abdo- 
men on  the  left  side  of  the  umbilicus,  turning  aside  the  intestines, 
and  dividing.,the  peritoneum  in  front  of  the  aorta.  The  other  three 
surgeons  made  an  incision  six  inches  in  length  on  the  left  side,  from 
the  tenth  rib  to  the  anterior  superior  spinous  process  of  the  ilium, 
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cut  through  the  parts  down  to  the  peritoneum,  and  reached  the  aorta 
by  pressing  the  peritoneum  forward.  The  results  were— Sir  A. 
Cooper's  patient  lived  40  hours ;  James's  died  speedily  ;  Murray's 
lived  23  hours  j  Monteiro's  lived  till  the  10th  day ;  and  South's,  43 
hours. 

DELIGATION  OF  THE  ARTERIA  INNOMINATA. 

This  artery  has  been  tied  9  times  in  all ;  in  the  great  majority  of  the 
cases  on  account  of  subclavian  aneurism.  The  operators  were  Mott, 
Graefe,  Hall,  Dupuytren,  Norman,  Bland,  Lizars,  Hutin,  and  Arendt. 
All  the  patients  died.  In  4  of  the  cases,  death  was  caused  by 
secondary  hemorrhage ;  in  2,  by  inflammation  of  the  lungs ;  and  in 
3,  the  cause  of  death  is  not  mentioned.  In  4  other  cases,  the 
operation  was  attempted  by  surgeons  of  the  highest  talent,  but  aban- 
doned on  account  of  insuperable  difficulties. 

DELIGATION  OP  THE  SUBCLAVIAN  IN  ITS  FIRST  DIVISION. 

The  subclavian  has  been  ligatured  on  the  tracheal  side  of  the 
anterior  scalenus  seven  times.  The  operators  were  Colles,  Mott, 
Hayden,  O'Reilly,  Partridge,  and  Liston,  who  performed  the  opera- 
tion twice.  All  the  patients  died — 6  from  hemorrhage,  and  1  from 
pericarditis  and  pleurisy. 

In  the  present  state  of  our  knowledge,  it  appears  very  clear  that 
deligation  of  the  aorta,  the  arteria  innominata,  and  the  subclavian 
on  the  tracheal  side  of  the  anterior  scalenus  should  no  longer  hold  a 
place  among  the  justifiable  proceedings  in  surgery. 

DELIGATION  OF  THE  COMMON  CAROTID  ARTERY. 

The  common  carotid  may  be  tied  above  or  below  where  the  artery 
is  crossed  in  front  by  the  omohyoid  muscle. 

In  the  first-mentioned  situation,  deligation  of  the  common  carotid 
is  termed  the  superior  operation.  It  may  be  required  for  wound  or 
aneurism  of  any  of  its  branches,  and  may  be  performed  in  the  fol- 
lowing manner  : — 

The  patient  being  placed  on  his  back,  with  the  chest  a  little  raised, 
a  small  cushion  under  the  nape  of  the  neck,  so  as  to  make  it  promi- 
nent in  front,  and  the  head  thrown  well  back,  with  the  face  thrown 
to  the  opposite  side  from  that  on  which  the  artery  is  to  be  tied,  an 
incision  is  made  from  the  part  nearly  opposite  the  angle  of  the  jaw, 
to  a  little  below  the  level  of  the  cricoid  cartilage,  along  the  inner 
border  of  the  sterno-mastoid  muscle,  which  forms  the  guide  to  the 
vessel,  and  of  which  the  course  corresponds  with  a  line  drawn  from 
the  sternal  extremity  of  the  clavicle  in  the  direction  of  the  mastoid 
process.  The  skin,  subcutaneous,  cellular,  and  adipose  tissue,  the 
platysma  myoides,  and  the  layer  of  cellular  tissue  beneath  being  suc- 
cessively divided,  the  head  is  then  turned  a  little,  so  as  to  relax  the 
parts  about  the  wound,  and  permit  its  edges  to  be  drawn  apart,  any 
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superficial  veins  being  at  the  same  time  drawn  aside.  The  deen 
fascia  is  now  to  be  pinched  np  with  a  forceps,  and  cut  in  the  cautious 
manner  formerly  described;  which  being  done,  the  sheath  of  the 
vessels  will  be  found  in  the  angle  formed  by  the  sterno-mastoid  and 
omohyoid  muscles. 


Fig.  253. 


From  LisTOtr. 

The  descendens  noni  nerve,  or  some  of  its  branches,  will  be  seen  in 
this  stage,  and  must  be  carefully  guarded  from  injury.  The  sheath 
appears  of  a  dark  colour  towards  its  outer  part,  where  it  covers  the 
vein,  but  of  a  lighter  hue  on  its  inner  aspect,  where  it  conceals  the 
artery ;  and  is  occasionally  pierced  by  a  vein  from  the  thyroid  body 
which  runs  across  the  carotid  artery  about  the  middle  of  the  neck,  to 
enter  the  internal  jugular.  This  vein,  when  present,  must  not  be 
cut,  as  it  would  yield  much  blood,  and  obscure  the  farther  progress 
of  the  dissection  in  its  most  delicate  stage.  The  sheath  is  opened  to 
the  extent  of  half  an  inch  towards  its  tracheal  side — that  is,  over  the 
artery  rather  than  the  vein,  so  as  to  confine  the  latter,  which,  being 
very  large,  slightly  overlaps  the  former,  especially  in  expiration,  when 
it  becomes  very  turgid.  The  proper  mode  of  opening  it  is,  as  before 
explained,  by  pinching  it  up  with  a  forceps,  and  cutting  horizontally 
as  in  opening  a  hernial  sac.  If  this  vein  bulge  so  much  as  incon- 
veniently to  cover  the  artery,  a  finger  may  be  pressed  over  it  in  the 
upper  part  of  the  incision,  with  the  effect  of  diminishing  the  quantity 
of  descending  blood.  The  artery  is  the  most  internal  of  the  three 
objects  within  the  sheath,  the  vein  being  the  most  external;  while 
the  pneumogastric  nerve  lies  between  the  two  vessels,  and  rather 
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behind  them.  The  artery  being  now  sufficiently  exposed  in  front,  a 
slightly  curved  aneurismal  needle  armed  with  ligature  is  passed  round 
it,  from  without  inwards,  so  as  to  preserve  the  vein  and  nerve  from 
injury,  and  the  latter  from  being  included  by  the  thread.  The 
operation  is  then  finished  according  to  the  general  rules  previously 
laid  down. 

When  we  wish  to  secure  the  primitive  carotid,  whether  on  account 
of  the  existence  either  of  aneurism  or  wound  of  its  branches,  the 
superior  operation  is  to  be  preferred,  on  account  of  the  comparatively 
superficial  situation  of  the  vessel ;  but  when  the  aneurism  occupies 
the  trunk,  we  are  obliged  to  place  the  ligature  below,  where  the 
artery  is  crossed  by  the  omohyoid  muscle  ;  in  which  case  the  opera- 
tion is  called  the  inferior,  and  is  more  easily  performed  on  the  right 
side  than  on  the  left :  but  it  is  likewise  more  dangerous,  because  the 
proximity  of  the  subclavian  will  increase  the  difficulty  of  the  forma- 
tion of  the  internal  coagulum  in  the  origin  of  the  carotid.  The  first 
incision  should  be  about  three  inches  in  length,  commencing  imme- 
diately above  where  the  artery  is  crossed  by  the  omohyoid,  and  ex- 
tending along  the  course  of  the  vessel.  After  cutting  through  the 
skin,  subcutaneous,  cellular,  and  adipose  tissue,  the  platysma  myoides, 
and  the  cellular  tissue  beneath,  the  sterno-mastoid  is  to  be  drawn 
backwards,  and  the  sterno-hyoid  and  sterno-thyroid  forwards,  when 
the  deep  cervical  fascia  is  brought  into  view  ;  after  which  the  remain- 
ing steps  are  to  be  proceeded  with  as  in  the  superior  operation. 

Dr.  Norris  has  published  the  results  in  149  instances  in  which  the 
carotid  was  ligatured.  Of  these  cases,  32  proved  fatal ;  and  in  18, 
death  was  caused  by  cerebral  disease.  Among  the  causes  of  death, 
cerebral  disease  holds  the  highest  place,  and  the  next  cause  in  point 
of  frequency  was  low  congestive  pneumonia,  which  is  believed,  and  no 
doubt  correctly,  to  be  produced  through  the  intervention  of  an  im- 
pression produced  upon  the  brain.  In  a  case  in  which  I  tied  the 
common  carotid,  death  eventually  took  place  in  consequence  of  pneu- 
monia ;  but  the  affection  of  the  lungs  was  preceded  by  symptoms  of 
great  cerebral  disturbance. 

OBLIGATION  OF  THE  SUBCLAVIAN  ARTERY. 

The  operation  of  tying  the  subclavian  artery  on  the  acromial  side 
of  the  anterior  scalenus  muscle  may  be  required"  in  aneurism  of  the 
axillary  artery,  and  may  be  performed  in  the  following  manner  : — 
The  patient  being  placed  in  the  recumbent  posture,  with  the  shoulder 
depressed  as  much  as  possible,  the  head  slightly  inclined  to  the  oppo- 
site side,  and  the  integument  in  front  of  the  chest  drawn  down  by  an 
assistant,  the  surgeon  divides  the  skin  upon  the  clavicle,  from  the 
acromial  border  of  the  sterno-mastoid  muscle  to  the  clavicular  attach- 
ment of  the  trapezius.  On  the  hands  of  the  assistant  being  removed, 
the  wound  rises  above  the  clavicle,  becoming  parallel  to  it  in  the 
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under  region  of  the  neck.  The  platysma  myoides  and  fascia  should 
then  be  cautiously  divided,  care  being  taken  after  division  of  that 
muscle  not  to  injure  the  external  jugular  vein,  which  passes  down 
under  the  muscle  near  the  middle  of  the  incision.  On  dividing  the 
cellular  tissue  along  its  inner  border,  the  vein  can,  in  general,  be  easily 
kept  out  of  danger,  by  being  gently  drawn  to  the  acromial  aspect  of 
the  wound  by  means  of  a  copper  spatula.  The  various  tissues  having 
been  divided,  from  the  acromial  margin  of  the  sterno-mastoid  to  the 
inner  border  of  the  omohyoid  muscle,  the  cellular  tissue  covering  the 
small  triangle  formed  by  the  two  scaleni  muscles  and  a  portion  of  the 
first  rib  should  next  be  divided,  and  the  suprascapular  artery  held 
towards  the  scapula  by  another  copper  spatula.  The  acromial  border 
of  the  anterior  scalenus  muscle  should  be  exposed ;  and  on  tracing  it 
down  to  the  first  rib,  the  artery  will  be  found  in  the  angle  formed  by 
that  margin  of  the  muscle  and  the  first  rib,  lying  internal  and 
inferior  to  the  lower  fasciculus  of  the  brachial  plexus.  The  ligature 
is  then  passed  underneath  the  artery  by  an  aneurismal  needle ;  and, 
in  doing  so,  the  preferable  proceeding  is,  to  direct  the  convexity  of 
the  instrument  towards  the  clavicle,  to  apply  its  point  close  to  the 
artery,  and  to  carry  it  round  in  such  a  way  as  not  to  disturb  the 
artery,  except  above,  to  a  greater  extent  than  is  produced  by  the 
track  of  the  needle.  When  the  ligature  cannot  be  drawn  by  the 
fingers  pressed  down  on  the  vessel,  it  may  be  run  close  by  means 
of  a  notched  probe.  The  principal  risks  to  be  guarded  against  in 
performing  this  operation  are, — wounding  the  external  jugular  vein, 
the  suprascapular  artery,  and  the  subclavian  vein  ;  detaching  the 
artery  from  its  surrounding  connexions  to  an  undue  extent  •  or  mis- 
taking a  fasciculus  belonging  to  the  brachial  plexus  for  the  artery. 
In  connexion  with  this  operation,  it  should  be  borne  in  mind,  that  a 
large  communicating  branch  sometimes  runs  superficially  to  the 
clavicle  between  the  cephalic  and  external  jugular  veins,  which, 
when  present,  would  probably  be  divided  in  the  first  incision.  The 
sterno-mastoid  and  trapezius  muscles  are  occasionally  attached  to  a 
much  greater  length  of  the  clavicle  than  usual,  and  in  such  a  case 
their  fibres  to  some  extent  must  necessarily  be  divided,  in  order  to 
obtain  an  external  wound  affording  sufficient  freedom.  The  omohy- 
oideus  also  has  been  known  to  contract  an  additional  attachment  to 
the  clavicle  near  its  scapular  extremity. 

On  the  2Gth  of  December,  1857,  I  was  requested  by  my  colleague, 
Professor  Ogston,  to  visit  a  patient,  who,  three  days  previously,  had 
applied  to  him  for  advice,  in  consequence  of  having  a  swelling, 
which  the  Professor  believed  to  be  caused  by  a  large  axillary 
aneurism. 

The  patient's  history  of  his  case  was,  that  he  had  felt  uneasiness  in 
front  of  his  left  shoulder  for  several  months  ;  that  on  the  12th  of 
November  the  parts  in  that  region  were  suddenly  and  violently 
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strained;  that  on  the  26th,  while  in  the  discharge  of  his  duty 
as  a  criminal  officer,  and  endeavouring  to  secure  a  prisoner,  he 
was  in  a  severe  struggle  violently  dashed  upon  the  ground  j  that 
he  felt  excruciating  pain  in  Ms  armpit  while  falling,  and  when  he 
fell  received  on  the  front  of  his  shoulder  the  whole  weight  of  the 
person  he  was  attempting  to  secure  ;  that  he  became  quite  sick  from 
the  violence  of  the  pain  ;  that  he  was  unable,  to  move  his  arm  for 
three  or  four  days,  and  very  soon  discovered  swelling  and  pulsation 
in  his  armpit. 

I  found  the  patient  to  be  a  man  of  sanguine  temperament,  about 
fifty-one  years  of  age,  whose  habit  of  body  was  full,  approaching  to 
obesity,  and  his  neck  short  and  thick.  The  swelling  was  of  an  oval 
form,  pretty  distinctly  circumscribed,  and  extended  from  the  axilla 
to  near  the  clavicle,  which  was  considerably  pushed  upwards,  and 
could  not  be  pressed  downwards  without  causing  uneasiness.  By 
extending  both  downwards  and  forwards,  the  swelling  had  caused 
the  hollow  in  the  axilla  to  disappear,  and  its  anterior  fold  to  rise 
forwards.  The  swelling  was  slightly  compressible ;  it  had  a  whizzing 
bruit,  and  pulsation  of  a  distensile,  eccentric,  and  expanding  character, 
which  raised  the  hand,  when  laid  upon  any  part  of  the  tumour,  by  a 
distinct  impulse  from  within.  The  pulsations  were  arrested  by  pres- 
sure upon  the  subclavian  artery,  which,  however,  caused  great  pain ; 
and  it  was  evident  that  the  moment  the  pressure  was  removed,  the 
swelling  suddenly  became  enlarged. 

Professor  Ogston  and  I  agreed  that  a  most  careful  examination  of 
the  chest  and  abdomen  should  be  made  ;  and,  in  the  event  of  dis- 
covering no  signs  of  a  second  aneurism,  the  patient  should,  for  a  few 
days,  be  put  upon  a  somewhat  restricted  diet,  and  enjoined  the  use  of 
some  mild  saline  aperient ;  after  which,  a  ligature  should  be  placed 
upon  the  subclavian  artery,  where  it  passes  over  the  first  rib.  The 
very  plethoric  appearance  of  the  patient  seemed  to  indicate  the  pro- 
priety of  this  treatment,  before  proceeding  to  tie  the  subclavian 
artery  ;  and  this  was  instituted  for  one  week  previous  to  the  4th  of 
January,  on  which  day,  with  the  assistance  of  my  two  colleagues, 
Professors  Ogston  and  Lizars,  I  tied  the  subclavian,  Professor  Ogston 
taking  the  whole  charge  of  the  administration  of  chloroform,  and  Pro- 
fessor Lizars  assisting  in  the  manipulation  in  the  operation. 

The  operation  being  on  the  left  side,  the  clavicle  being  pushed  up- 
wards, the  patient  being  of  a  full  habit  of  body,  and  the  neck  being 
very  short,  all  tended  to  increase  the  depth  of  the  vessel  at  the  point 
of  deligation ;  but,  notwithstanding  its  great  depth,  the  artery  was 
exposed,  without  any  difficulty,  and  a  common  aneurism-needle  placed 
under  it, — every  part  having  been  most  distinctly  visible  which  it  was 
desirable  to  see ;  and,  what  is  also  very  satisfactory  in  such  an  opera- 
tion, no  part  was  brought  into  view  which  it  was  undesirable  to  see. 

The  instant  the  ligature  was  drawn  tightly,  my  two  colleagues  simulta- 
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neously  pronounced  the  pulsation  stopt  in  the  aneurism.  When  the 
outer  edge  of  the  anterior  scalenus  muscle  was  exposed,  the  inner 
portion  of  the  brachial  plexus  was  brought  into  view  ;  but,  as  the 
muscle  was  seen  proceeding  farther  downwards,  there  was  no  danger 
in  this  instance,  of  mistaking  that  portion  of  the  plexus  for  the  artery, 
even  before  using  the  finger  to  feel  for  the  tubercle  of  the  first  rib'. 
The  patient  continued  as  well  as  could  be  desired,  until  the  morning 
of  the  fourth  day  after  the  operation,  when  he  was  observed  to  be 
slightly  confused.  On  the  succeeding  night,  he  became  exceedingly 
so— slept  none— required  two  attendants  to  keep  him  in  bed,  and, 
notwithstanding  their  efforts  to  prevent  him,  he  tore  the  dressings 
from  the  wound  ;  but,  fortunately,  did  not  get  hold  of  the  ligature. 
On  the  morning  of  the  fifth  day  he  was  still  sleepless,  restless,  and 
agitated — expressed  himself  as  anxious  to  escape  from  strangers  and 

enemies  he  fancied  to  be  in  his  room — his  thoughts  were  troubled  he 

looked  suspiciously  to  the  back  of  his  bed — his  skin  was  damp — his 
pulse  soft,  and  his  tongue  moist  and  creamy.    This  assemblage  of 
symptoms  led  to  a  most  searching  inquiry  into  the  patient's  history ; 
and  from  the  members  of  his  family,  it  was  learned  that,  two  years 
previously,  he  was  addicted  to  intoxication,  and  that,  until  ten  days 
before  the  operation,  he  always  had  a  glassful  of  whisky  every 
morning,  which  they  called  his  morning  dram,  and  two,  or  perhaps 
three,  in  the  course  of  the  day.    Professor  Ogston  and  I  then  advised 
that  he  should  have  a  wineglassful  of  whisky,  morning,  noon,  and 
evening,  as  well  as  strong  beef-tea  several  times  a-day.    We  had  the 
satisfaction  of  finding  that  he  slept  well  next  night ;  and,  without  any 
other  treatment  whatever,  every  unpleasant  symptom  has  disappeared, 
and  since,  the  patient  has  gone  on  as  favourably  as  possible.    It  was 
only  when  symptoms  of  a  very  alarming  character  presented  them- 
selves that  it  was  possible  to  arrive  at  a  correct  knowledge  of  the 
patient's  habits ;  and  the  discovery  filled  my  mind  with  the  greatest 
possible  apprehension  of  fatal  hemorrhage  at  the  period  of  the  sepa- 
ration of  the  ligature.      In  the  above-described  circumstances,  I 
scarcely  dared  to  hope  for  the  desired  action  going  on  at  the  deligated 
portion  of  the  artery.    The  ligature,  however,  came  away  on  the 
seventeenth  day  after  the  operation  without  hemorrhage,  and  none 
has  ever  occurred.    It  is  now  three  weeks  since  the  ligature  came 
away,  and  the  wound  is  perfectly  cicatrized.    There  never  has  been 
any  return  of  pulsation  in  the  aneurism,  which  is  now  consolidated, 
as  well  as  considerably  reduced  in  size.    This  case  may  therefore 
be  added  to  the  list  of  successful  instances  of  tying  the  subclavian 
artery. 

Facility  in  the  performance  of  this  operation  is  greatly  promoted 
by  a  free  external  incision,  and  safety  by  having  the  deep  portion  of 
the  wound  as  circumscribed  as  compatible  with  the  distinct  applica- 
tion of  the  point  of  the  aneurism- needle  to  the  outer  coat  of  a  very 


DELEGATION  OF  ARTERIES. 


747 


limited  portion  of  the  artery.  Except  at  the  point  of  application, 
the  artery  should  be  disturbed  only  to  the  extent  unavoidable  by  the 
track  of  the  needle.  In  all  deligations  of  vessels  it  is  absolutely 
necessary,  that  the  separation  from  surrounding  connexions  should 
be  as  small  as  possible,  so  as  to  diminish  the  risk  of  hemorrhage ;  but 
in  this  operation,  it  is  important  in  order  to  lessen  the  risk  of  in- 
flammation in  the  chest,  the  seat  of  which  is  the  pleura  or  pericardium, 
or  both— a  more  frequent  cause  of  death  than  even  hemorrhage  after 
tying  the  subclavian.  The  cellular  tissue  surrounding  the  artery  is 
the  structure  between  it  and  the  upper  part  of  the  pleura,  and  the  less 
this  is  disturbed,  the  less  will  be  the  danger  of  inflammation  arising 
in  it  and  spreading  from  it  to  the  pleura.  This  case  is  the  48th  of 
recorded  examples  of  this  operation ;  and  the  importance  of  the  view 
just  stated  must  be  evident,  when  it  is  mentioned  that  24  of  the 
patients  lived  and  24  died,  and  that  the  principal  causes  of  death  were, 
in  the  order  of  frequency,  inflammation  within  the  chest,  suppuration 
in  the  aneurism  al  sac,  and  hemorrhage.  The  above  report  was  pub- 
lished in  the  "Edinburgh  Medical  Journal"  of  March,  1858. 

Upwards  of  nineteen  months  after  I  operated  on  this  man,  he 
suddenly  fell  down  dead  while  on  duty  at  a  review.  By  the  kindness  of 
Professor  Ogston  I  was  present  at  the  post-mortem  examination,  and 
saw  that  the  cause  of  death  was  the  bursting  of  an  aortic  aneurism 
into  the  left  pleura.  The  subclavian  and  axillary  arteries  were  con- 
verted into  an  exceeding  small  impervious  tissue,  from  the  first  branch 
given  off  by  the  subclavian  on  the  cardiac  side  of  the  point  of  deliga- 
tion,  to  where  the  axillary  gives  off  the  posterior  circumflex  artery  of 
the  humerus.  At  the  part  where  the  subclavian  was  tied,  the  two 
portions  of  the  impervious  cord  were  separated  from  each  other  about 
the  third  part  of  an  inch,  the  interval  between  them  being  filled  up 
by  cellular  tissues,  by  which  both  ends  were  surrounded.  The  only 
trace  of  the  large  aneurism  was  a  small  fibrinous  hard  body,  about  half 
the  size  of  the  last  phalanx  of  the  fore-finger.  I  showed  the  prepara- 
tion to  my  colleagues  at  the  Aberdeen  Hospital,  and  they  all  con- 
sidered it  one  of  great  interest. 

DELEGATION   OP  THE  AXILLARY  ARTERY. 

The  axillary  artery  may  be  tied  with  great  facility  in  its  lower 
third,  below  the  origin  of  its  subscapular  and  circumflex  branches, 
when  the  arm  is  abducted  and  rotated  outwards  very  much,  in  which 
position  the  anterior  fold  of  the  axilla  is  removed  from  the  vessel. 
The  fore  -arm  should  be  kept  supinated  and  slightly  bent,  so  as  to 
prevent  painful  tension  of  the  nerves.  The  guide  to  the  artery  here 
is  the  inner  margin  of  the  coraco-brachialis  muscle  ;  and  the  pulsa- 
tions can  also  be  easily  felt.  An  incision,  about  three  inches  long,  is 
made  in  the  direction  indicated,  cutting  through  the  tense  integument 
and  the  subcutaneous  cellular  tissue.    Then  the  deep  fascia  being 
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completely  divided,  the  median  nerve  is  exposed,  lying  in  front  of  the 
artery.  The  arm  may  now  be  lowered  somewhat,  so  as  to  relax  the 
parts,  and  permit  the  median  nerve  to  be  drawn  aside,  and  facilitate 
the  easy  passage  of  the  aneurismal  needle  round  the  artery.  This 
is  effected  from  within  outwards,  in  order  to  secure  from  injury  the 
axillary  vein,  which  lies  internal  and  anterior  to  the  artery,  as  well 
as  the  internal  cutaneous  and  ulnar  nerves,  which  lie  on  its  inner 
aspect.  The  radial  nerve  is  behind,  but  in  little  danger.  It  must  be 
remembered  that  the  humeral  veins  sometimes  run  up  for  some 
distance  in  the  axilla,  before  they  unite  to  form  the  axillary  ■  and 
also,  that  the  artery  sometimes  divides .  in  the  same  space  into  two 
branches,  which  afterwards  become  the  radial  and  ulnar. 

DELIGATION  OF  THE  HUMERAL  ARTERY. 

The  humeral  or  brachial  artery  may  be  tied  in  any  part  of  its 
course.  The  arm  is  to  be  abducted,  and  sufficiently  rotated  out- 
wards, while  the  fore-arm  is  supinated,  and,  after  the  first  incision, 
slightly  flexed.  The  guide  to  the  vessel,  in  the  upper  portion  of  its 
course,  is  the  inner  margin  of  the  coraco-brachialis ;  in  the  middle 
and  lower  parts,  that  of  biceps  ;  and  in  the  lower  portion  of  the  arm, 
that  of  the  tendon  of  the  last  muscle.  In  the  former  situations,  the 
external  incision  should  be  about  three  inches  in  length  ;  in  the 
latter,  it  may  be  somewhat  shorter.  The  integument  and  superficial 
fascia  are  first  cut  through ;  after  which  the  deep  aponeurosis  is 
cautiously  divided,  the  basilic  vein  being  drawn  inwards  and  out  of 
danger.  The  internal  cutaneous  nerve  in  the  upper  part  of  its  course 
lies  near  the  line  of  incision,  but  in  the  lower,  becomes  internal  to 
the  vessel,  and  the  deep  brachial  veins  embrace  the  artery  laterally, 
and  frequently  communicate  by  cross  branches  which  pass  in  front  or 
behind.  These  communicating  twigs  are  to  be  avoided.  The  occa- 
sional high  division  of  the  brachial  artery  must  be  remembered. 
When  this  occurs,  the  two  vessels  run  side  by  side,  and  are  evidently 
much  smaller  than  the  single  trunk  usually  present.  Before  finally 
tightening  the  ligature,  it  is  necessary  to  observe,  by  the  effect  of 
compression,  which  vessel  is  chiefly  implicated  in  the  disease.  Pro- 
bably both  will  require  deligation.  It  is  worthy  of  remark,  that  of  the 
two  vessels,  the  one  which  afterwards  becomes  the  ulnar  furnishes 
nearly  all  the  regular  branches  normally  distributed  by  the  humeral 
artery. 

DELIGATION  OF  THE  RADIAL  AND  ULNAR  ARTERIES. 

The  radial  artery  may  be  tied  on  the  anterior  aspect  of  the  fore- 
arm, by  making  an  incision  from  two  to  three  inches  in  length,  car- 
ried along  the  inner  margin  of  the  supinator  radii  longus  in  the  upper 
portion;  but  in  the  lower  part,  along  the  outer  edge  of  the  tendon  of 
the  flexor  carpi  radialis,  which  can  here  be  more  distinctly  traced 
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than  that  of  tie  former  muscle.  The  course  of  the  artery  in  this 
region  corresponds  with  a  line  drawn  from  midway  between  the  con- 
dyles of  the  humerus,  obliquely  downwards  and  outwards,  to  a  point 
a  little  internal  to  the  styloid  process  of  the  radius.  After  cutting 
through  the  skin,  and  the  superficial  and  deep  fascia,  the  artery  is 
found°accompanied  by  venae  comites.  In  the  middle  third  of  the  arm, 
a  nerve— the  radial  branch  of  the  musculo-spiral,  or,  according  to  a 
different  nomenclature,  the  dorsal  cutaneous  branch  of  the  radial 
nerve— lies  at  a  little  distance  on  the  radial  side  of  the  vessel ;  but  it 
is  scarcely  in  the  way  of  the  needle ;  and  elsewhere  it  is  still  farther 
removed.  The  radial  artery  may  also  be  tied  on  the  dorsum  of  the 
hand,  before  it  dips  into  the  space  between  the  first  and  second  meta- 
carpal bones  on  its  way  to  the  palm.  The  incision  is  made  along  the 
extensor  tendon  of  the  extreme  phalanx  of  the  thumb,  either  on  its 
radial  or  ulnar  aspect,  according  as  the  thumb  is  approximated  to,  or 
abducted  from  the  index  finger.  The  skin,  cellular  tissue,  and  a 
delicate  dorsal  fascia  are  divided,  along  with  some  minute  nervous 
and  venous  twigs.  The  ulnar  artery  may  be  tied  in  the  middle  and 
lower  thirds  of  the  fore-arm,  or  at  the  wrist.  In  the  lower  third,  it 
is  easily  exposed  by  an  incision  of  two  or  three  inches  in  length, 
carried  along  the  radial  border  of  the  tendon  of  the  flexor  carpi 
ulnaris,  through  the  skin  and  the  superficial  and  the  deep  aponeurosis. 
The  artery  is  found  lying  close  on  the  radial  side  of  the  tendon,  and 
rather  deeper.  The  ulnar  nerve  is  here  applied  rather  closely  on  the 
ulnar  aspect  of  the  vessel,  and  is  accordingly  to  be  avoided  by  passing 
the  needle  between  them  from  the  ulnar  towards  the  radial  side. 
The  venae  comites  are  at  the  same  time  to  be  preserved  from  injury. 
In  the  middle  third,  the  artery  is  rather  deeply  situated,  but  may  be 
reached  by  a  free  incision,  guided  by  tracing  up  the  tendon  of  the 
flexor  carpi  ulnaris,  on  the  radial  side  of  which  muscle  the  division  of 
the  integument,  fascia,  and  deep  aponeurosis  is  to  be  effected.  The 
artery  is  exposed  between  the  muscle  already  named  and  the  super- 
ficial flexor  of  the  fingers.  Here  also  the  ulnar  nerve  is  found  on  the 
ulnar  side  of  the  vessel.  At  the  wrist,  this  artery  may  be  tied,  after 
dividing  for  about  two  inches  the  integument  and  fascia  along  the 
radial  side  of  the  pisiform  bone  and  the  tendon  of  the  ulnar  flexor,  in 
which  situation  the  vessel  is  found,  having  the  nerve  still  related  to 
its  inner  side. 

THE  EXTERNAL  ILIAC  ARTERY. 

The  external  iliac  artery  is  secured  in  the  following  manner  :  The 

patient  is  placed  with  his  shoulders  well  raised  and  the  thighs 
slightly  flexed,  so  as  moderately  to  relax  the  abdominal  parietes.  An 
incision  from  four  to  five  inches  long,  but  varying  in  length  according 
to  the  corpulence  of  the  individual,  is  commenced  a  little  above  the 
centre  of  Poupart's  ligament,  and  carried  upwards  with  a  slight  incli- 
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nation  outwards,  so  as  nearly  to  correspond  with  the  course  of  the 
fibres  of  the  tendon  of  the  external  oblique  muscle,  named  by  many 
the  anterior  layer  of  the  abdominal  aponeurosis.  In  this  first  incision 
the  integument  and  superficial  fascia  are  divided.  The  aponeurotic 
fibres  just  mentioned  are  separated  along  the  line  of  wound  with  as 
little  cross-cutting  as  possible.  The  fibres  of  the  internal  oblique  and 
transversalis  muscles  are  next  divided  very  cautiously,  employing  the 
forceps  when  necessary.  The  part  of  the  transversalis  fascia,  which 
at  the  internal  aperture  of  the  inguinal  canal  is  thinned,  and  sends  off 
a  tubular  prolongation  downwards  over  the  spermatic  cord,  is  pinched 
up  at  this  spot,  and  opened  immediately  externally  to  the  cord  with 
great  caution,  so  as  not  to  wound  the  peritoneum  which  lies  directly 
behind.  The  finger  is  now  inserted  into  the  aperture  thus  made  in  the 
transversalis  fascia,  and  gently  insinuated  between  it  and  the  peri- 
toneum, with  which  guard  against  wounding  that  membrane,  the 
fascia  is  divided,  like  the  other  layers,  upwards  and  outwards  to  the 
same  extent.  During  the  progress  of  the  operation,  the  margins  of 
the  wound  are  to  be  kept  well  apart  by  means  of  bent  copper  spatula?. 
The  peritoneum  is  then  detached  at  the  lower  and  outer  aspect  of  the 
wound,  and  as  far  as  requisite,  from  the  iliac  fascia,  by  gently  in- 
sinuating the  fingers  and  opening  up  its  delicate  cellular  connexions, 
which  at  this  part  are  remarkably  loose.  The  inner  margin  of  the 
wound  and  the  peritoneal  sac  are  now  drawn  inwards  so  as  to 
expose  the  vessels.  The  artery  is  separated  from  the  vein,  which  lies 
on  its  inner  and  posterior  aspect,  by  a  scratch  with  the  point  of  the 
scalpel,  and  that  sufficiently  to  permit  the  introduction  of  the  point  of 
the  aneurismal  needle  between  them,  at  some  little  distance  above  the 
origin  of  the  deep  epigastric  artery,  the  instrument  being  carried  from 
within  outwards.  When,  owing  to  the  thickness  of  the  abdominal 
parietes  and  the  consequent  depth  of  the  artery,  it  is  impossible  to 
encircle  it  with  the  common  needle,  or  to  tighten  the  knot  by  pressing 
the  fingers  down  on  each  entwinement,  then  Weiss's  aneurismal 
needle  and  the  notched  probe  may  be  employed  to  accomplish  these 
ends.  After  operation,  the  parts  are  replaced,  the  wound  being 
maintained  in  apposition  by  a  few  sutures,  while  the  limbs  are  still 
farther  raised,  so  as  to  relax  the  abdominal  parietes  and  the  deligated 
vessel. 

Since  Abernethy  performed  this  operation  in  1796,  it  has  been  per- 
formed 100  times  on  account  of  inguinal  aneurism.  In  some  of  the 
cases,  there  were  two  aneurisms,  but  in  92  there  was  aneurism  only 
in  the  groin;  and  of  these,  70  were  cured,  and  22  died.  Death  re- 
sulted in  8  cases  from  gangrene  of  the  limb  j  in  4,  from  secondary 
hemorrhage  ;  in  3,  from  tetanus  ;  and  in  3,  from  causes  of  a  general 
nature.  It  will  thus  be  seen  that,  among  the  causes  of  death, 
gangrene  of  the  limb  holds  the  highest  place  ;  and  pressure  upon  the 
vein  is  believed  to  be  the  cause  of  the  frequent  occurrence  of  gangrene. 
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THE  COMMON  ILIAC  ARTERY. 

The  common  iliac  artery  is  reached  by  proceeding  in  the  same  way 
as  above  described  for  the  external  iliac.    This  vessel  is  traced  up 
until  the  primitive  trunk  is  ^ 
discovered.    The  external  in- 
cision must, however,  be  longer, 
varying  from  five  to  six  inches  ; 
and  the  peritoneum  requires 
detachment  to  a  greater  extent 
upwards  and  inwards.  The 
ureter  crosses  in  front  of  this 
vessel,  near  its  bifurcation,  but 
is  usually  raised  up  along  with 
the  peritoneum ;   if  not,  it 
must  be  avoided.     It  should 
also  be  remembered,  that  while 
the  vein  of  each  side  lies  pos- 
terior to  its  corresponding  ar- 
tery, the  vein  of  the  right  side 
inclines  also  a  little  tothe  outer 
aspect,  and  that  of  the  left 
to  the  inner  aspect  of  the  vessel 
which  may  require  deligation. 

Of  17  patients  on  whom  this  operation  was  performed,  9  recovered,  and 
8  died.  In  4  of  the  fatal  cases,  the  magnitude  of  the  disease  was  the 
chief  cause  of  death ;  in  2,  the  peritoneum  was  opened  previous  to 
operation,  which  no  doubt  added  to  the  danger  of  it ;  and  in  no 
instance  did  gangrene  of  the  limb  occur. 

THE  INTERNAL  ILIAC  ARTERY. 

The  internal  iliac  artery  may  be  tied  by  a  similar  proceeding  to 
that  for  the  common  iliac.  It  will  be  found  by  tracing  up  the 
external  iliac  to  the  point  at  which  the  primitive  vessel  bifurcates  on 
the  sacro-iliac  junction.  The  ureter  crosses  in  front  and  the  vein  lies 
behind.  The  latter,  however,  on  the  right  side  is  also  a  little  external, 
and  on  the  left  it  is  somewhat  internal  to  the  artery.  This  vessel 
has  been  ligatured  7  times ;  4  of  the  patients  recovered,  and  3  died. 

DELIGATION  OF  THE  COMMON  FEMORAL  ARTERY. 

Deligation  of  the  common  femoral  artery  is  a  very  easy,  though  not 
likely  to  be  a  very  successful  operation,  on  account  of  the  proximity 
to  the  ligature  of  the  origins  of  the  epigastric  and  circumflex  iliac 
vessels  above,  and  that  of  the  profunda  femoris  below.  The  artery 
emerges  from  beneath  Poupart's  ligament,  midway  between  the  ante- 
rior superior  spine  of  the  ilium  and  the  spine  of  the  pubes.    Its  pul- 
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sations,  moreover,  in  the  natural  state  of  parts,  are  easily  felt.  The 
skin  may  be  divided  by  an  incision  of  two  or  three  inches  in  length 
downwards  from  a  little  below  Poupart's  ligament.  The  saphena 
major  vein  being  then  drawn  aside,  if  in  the  way,  the  loose  cellular 
tissue  and  any  glands  present  are  carefully  cut  through.  The  fascia 
and  proper  sheath  are  then  opened,  and  the  point  of  the  scalpel  em- 
ployed, if  necessary,  to  scratch  the  cellular  tissue  between  the  vessels, 
and  afford  a  commencement  to  the  entrance  of  the  aneurismal  needle, 
which  is  carefully  passed  from  within  outwards,  so  as  not  to  injure 
the  vein  which  lies  internal  to  the  artery. 

The  fittest  point  at  which  to  secure  the  femoral  artery  after  it  has 
given  off  the  profunda,  is,  immediately  before  it  runs  beneath  the 
sartorius  in  the  angle  formed  by  that  muscle  and  the  adductor  longus. 

The  vessel  may  usually  be  traced 
Fig.  255.  by  its  pulsation  downwards  and 

inwards  from  the  centre  of 
Poupart's  ligament.  The  in- 
cision should  pass  over  the  angle 
formed  by  the  sartorius  and  the 
adductor  longus,  should  be 
directed  downwards  and  a  little 
inwards,  be  about  three  inches 
in  length,  and  cut  through  the 
integument  and  superficial  fascia. 
The  fascia  lata  is  pinched  up  by 
the  dissecting  forceps,  and  care- 
fully divided,  avoiding  any  twigs 
of  the  anterior  crural  nerve, 
which  are  here  found  in  front 
of  the  artery  as  the  incision 
deepens.  Lastly,  the  sheath 
found  in  the  angle  mentioned 
above  is  opened  with  the  usual 
caution  for  about  half  an  inch. 

The  femoral  artery  and  vein 
are  much  more  intimately 
covered  and  connected  together 
by  cellular  substance  than  auy 
other  vessels.  Accordingly,  the 
former  must  be  cleared  of  this  loose  tissue  for  a  minute  space  in 
front,  till  its  external  tissue  is  seen  distinct  and  white,  the  forceps 
and  point  of  the  scalpel  being  employed  in  this  delicate  part  of  the 
operation.  Then  the  aneurismal  needle  may  be  safe  y  and  easily 
passed  round  the  vessel,  from  within  outwards,  the  vein  lying  internal 
and  posterior,  and  the  nerve  on  the  outer  or  iliac  side.  It  must  be 
remembered/that  the  femoral  artery  is,  like  the  humeral,  sometimes 
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found  double,  and  that  deligation  of  one  of  the  vessels  would  probably 
fail  in  producing  the  desired  effect.  The  results  of  tying  this  vessel 
are  stated  in  the  chapter  on  Aneurism. 

THE  POPLITEAL  ARTERY. 

The  popliteal  ai'tery  is  now  very  seldom  made  the  subject  of  opera- 
tion, though  disease  in  it  frequently  necessitates  deligation  of  the 
femoral.  It  may  be  secured  by  making  an  incision,  about  four  inches 
in  length,  down  the  centre  of  the  popliteal  region,  commencing  in  the 
upper  part  of  this  space,  and  cutting  through  the  skin  and  superficial 
fascia.  Subsequently  the  aponeurosis  is  divided,  and  the  surgeon 
cautiously  deepens  the  dissection  along  the  outer  margin  of  the  semi- 
tendinosus  and  semi-membranosus  muscles.  The  vessels  are  at  last 
reached,  lying  in  a  quantity  of  cellular  tissue ;  and  when  this  is  suf- 
ficiently cleared  aside,  the  vein  is  discovered  lying  superficially  to  the 
artery.  The  former  must  be  gently  drawn  aside,  and  the  intimate 
cellular  connexion  between  it  and  the  artery  being  loosened  at  one 
point  by  a  delicate  touch  with  the  point  of  the  scalpel,  the  needle 
may  be  gently  insinuated  and  passed  around  the  latter,  from  within 
outwards,  a  little  higher  up  than  the  plane  of  the  knee-joint.  The 
internal  popliteal  nerve,  lying  superficially  to  the  artery,  and  towards 
its  outer  side  in  this  part  of  the  space,  must,  if  exposed,  be  drawn  out 
of  danger.  The  popliteal  vein  has  also  a  slightly  external,  as  well  as 
a  posterior,  relation  to  the  artery. 


THE  ANTERIOR 

The  anterior  tibial  artery  is 
easily  reached  in  the  lower  third 
of  the  leg,  by  an  incision,  two  or 
three  inches  in  length,  along  the 
outer  side  of  the  tendon  of  the 
tibialis  anticus,  cutting  through 
skin,  superficial  fascia,  and  the 
deep  aponeurosis  of  the  leg.  The 
artery  here  lies  on  the  outside  of 
that  tendon,  between  it  and  that 
of  the  extensor  proprius  pollicis, 
with  the  corresponding  nerve  in 
front,  and  a  vena  comes  on  either 
side.  If  the  incision  be  made  too 
far  down,  the  tendon  of  the  ex- 
tensor proprius  pollicis  would  be 
found  crossing  over  in  front  of 
the  artery,  in  immediate  proxi- 
mity to  the  ankle-joint. 

On  the  middle  third  of  the  lee. 

3c 
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Fig.  256. 
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this  vessel  lies  deeper,  and  requires  an  incision  of  proportionate  length, 
which  is  guided  either  by  selecting  the  middle  line  between  the  crest 
of  the  tibia  and  the  border  of  the  fibula,  or  by  ti-acing  up  the  tendon 
of  the  tibialis  anticus,  along  the  outer  margin  of  which  muscle  the 
division  is  to  be  effected.  After  separating  this  muscle  from  the 
extensor  proprius  pollicis,  the  artery  is  found  between  them,  with  its 
venae  comites  placed  as  usual,  and  the  anterior  tibial  nerve  lying 
generally  in  front. 

In  the  upper  third  of  the  leg,  this  artery  lies  very  deep,  being 
covered  by  the  apposition  of  the  tibialis  anticus  on  its  inner  side,  with 
the  extensor  longus  digitorum  on  its  outer  aspect.  The  incision 
must  be  at  least  four  inches  in  length  ;  and  is  to  be  carried  down  in 
the  central  line,  between  the  crest  of  the  tibia  and  margin  of  the 
fibula.  The  skin  and  supei'ficial  fascia  being  divided,  are  drawn  apart, 
and  the  muscular  interspace  is  sought  for  by  moving  the  foot,  and  so 
making  the  muscles  start  up  ;  or  it  can  generally  be  observed  by  a 
yellow  line,  marking  the  spot  where  the  aponeurosis  is  thickened  at 
the  attachment  of  the  intermuscular  septum.  Moreover,  the  cuta- 
neous incision  made  in  the  course  indicated  corresponds  almost  exactly 
with  this  interspace.  The  deep  fascia  is  then  divided  along  this  line, 
and  the  separation  of  the  muscles  effected  by  the  handle  of  the  scalpel, 
or,  if  necessary,  by  its  edge  also.    The  artery  is  at  last  found,  with  a 

vena  comes  on  each  side ;  and 


Fig.  257- 
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the  nerve  in  this  situation  lying 
on  its  outer  aspect.  The  aneu- 
rism-needle may  then,  with  the 
usual  precautions,  be  passed 
from  the  fibular  to  the  tibial 
side. 

DELIGATION  OF    THE  POSTERIOR 
TIBIAL  ARTERY. 

The  posterior  tibial  artery 
may  be  tied  behind  the  inner 
ankle,  when  the  foot  is  flexed 
and  turned  inwards,  by  making 
an  incision  midway  between  the 
internal  malleolus  aud  the  tendo 
Achillis,  curving  gently  forward 
at  its  lower  part,  and  extending 
to  two  or  three  inches  in  length. 
The  skin  aud  superficial  fascia 
are  cut  through,  and  subse- 
quently the  strong  aponeurosis 
is  divided,  when  the  artery  will 
be  found,  accompanied  on  either 
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side  by  a  vein,  and  by  the  posterior  tibial  nerve  on  its  outer  aspect 
towards  the  tendo  Achillis.  The  tendon  of  the  flexor  proprius 
pollicis  is  also  placed  on  the  fibular  aspect  of  the  artery,  and  those  of 
the  flexor  longus  digitorum  and  tibialis  posticus  run  on  its  tibial  side, 
or  near  the  inner  ankle.  The  foot  should  be  slightly  extended,  while 
the  needle  is  being  passed  from  the  tibial  to  the  fibular  side,  so  as  to 
relax  the  tissues  and  facilitate  its  transit. 

In  the  middle  of  the  leg,  deligation  may  be  effected  by  making  a 
very  free  incision  between  the  tibia  and  the  margin  of  the  gastrocne- 
mius, which  muscle  is  drawn  aside.  The  soleus  is  next  detached 
from  its  tibial  origin,  and  is  also  pulled  aside.  Lastly,  the  deep  layer 
of  the  tibial  aponeurosis  is  divided,  and  the  vessel  reached,  accom- 
panied by  its  venae  comites  and  the  nerve  which,  about  the  middle  of 
the  artery,  lies  superficially  to  the  vessels.  If  deligation  be  required 
on  account  of  a  wound  of  the  artery,  the  vessel  must  be  tied  above 
and  below  the  seat  of  the  injury. 

DELIGATION  OF  THE  DORSAL  ARTERY. 

The  continuation  of  the  anterior  tibial  artery  on  the  dorsum  of 
the  foot,  known  as  the  dorsal  artery,  may  be  tied  about  the  middle 
of  its  course,  by  making  an  incision  through  the  skin,  fascia,  and 
aponeurosis,  along  the  outer  or  fibular  side  of  the  tendon  of  the  ex- 
tensor proprius  pollicis,  where  the  artery  will  be  found,  with  the 
innermost  tendon  of  the  extensor  longus  digitorum  on  its  outside. 
A  vein  runs  on  either  aspect  as  usual,  and  the  continuation  of  the 
anterior  tibial  nerve  runs  externally  and  superficially  to  the  artery. 
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CHAPTER  XXIV. 
AFFECTIONS   OF  THE  KECTUM. 

RECTITIS,  OR  INFLAMMATION  OF  THE  RECTUM. 

Causes. — Rectitis  may  be  produced  by  extension  of  inflammation 
from  neighbouring  parts, — by  external  injury, — by  haemorrhoids  in 
an  inflamed  state, — by  alterations  of  temperature, — by  foreign  or  irri- 
tating substances  in  the  bowel, — or  by  operations  performed  on  the 
rectum  or  near  it.  Sometimes,  though  very  rarely,  it  occurs  as  an 
idiopathic  disease. 

Symptoms. — In  acute  rectitis,  in  addition  to  the  usual  symptoms  of 
very  smart  irritative  fever,  the  patient  experiences  a  sense  of  fulness 
and  weight  in  the  rectum,  a  bearing  down,  a  distressing  burning  heat, 
and  excruciating  pain,  aggravated  to  a  most  agonizing  extent  by 
tenesmus  and  contraction  of  the  sphincter  muscle.  In  many  cases 
there  is,  after  a  short  time,  a  scalding  discharge  of  a  muco-purulent 
matter,  and  in  most  instances  the  urinary  organs  sympathize,  so  that, 
in  addition  to  the  symptoms  affecting  the  rectum,  the  patient  is  dis- 
tressed with  strangury,  or  painful  micturition,  or  even  with  retention. 

Treatment. — The  treatment  consists  in  removing,  if  possible,  the 
cause  of  the  disease,  in  confining  the  patient  to  the  recumbent  posi- 
tion, in  enjoining  the  strict  observance  of  the  antiphlogistic  regimen, 
in  instituting  local  depletion  by  the  application  of  leeches  around  the 
anus,  in  obviating  constipation  by  the  use  of  the  mildest  enemata,  in 
the  diligent  and  efficient  employment  of  warm  and  emollient  appli- 
cations, and  in  allaying  the  tenesmus,  contraction  of  the  sphincter 
ani,  pain  of  the  rectum,  and  the  distressing  symptoms  affecting  the 
urinary  organs,  by  the  use  of  opiates,  which  may  be  applied  to  the 
rectum  in  the  form  of  enema,  or  be  suppositary,  or  diffused  through 
ointment  :  in  some  instances  it  is  necessary  to  give  them  by  the 
mouth.  Ulceration  of  the  rectum,  deposit  of  lymph  between  the 
coats — laying  the  foundation  of  stricture — perforation  of  the  rectum 
by  ulceration,  extension  of  inflammation  to  the  surrounding  cellular 
tissue — producing  abscess  in  the  first  instance  and  afterwards  fistula 
— are  some  of  the  consequences  of  this  painful  affection  when  not 
speedily  subdued ;  and  in  order  to  their  prevention,  the  treatment 
should  be  as  energetic  as  the  circumstances  of  the  case  seem  to 
justify. 
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FISTULA  IN  ANO. 

When  a  fistula  has  an  external  and  internal  opening,  it  is  said  to 
be  complete ;  when  an  external  opening  only,  it  is  called  a  blind  ex- 
ternal, and  when  it  bas  only  an  internal  opening,  a  blind  internal 
fistula  j  in  the  two  latter  cases  the  fistula  is  said  to  be  incomplete. 
This  affection  is  much  more  common  in  men  than  in  women,  and  the 
period  of  life  at  which  it  most  frequently  occurs  is  between  twenty 
and  fifty  years  of  age.  The  situation  of  the  external  opening  is  usu- 
ally at  the  side  of  the  anus,  very  rarely  either  before  or  behind ;  and 
with  regard  to  the  situation  of  the  internal  opening,  M.  Bibes  found, 
on  examining  seventy-five  bodies  in  which  fistula  existed,  that  in  all 
cases  in  which  there  was  an  internal  opening,  it  was  not  high  up,  but 
immediately  within  the  sphincter  muscle.  This  observation  accords 
with  the  experience  of  Sabatier,  Larrey,  and  many  others.  Before 
performing  an  operation  for  the  cure  of  fistula,  it  is  of  the  greatest 
importance  to  ascertain  that  the  disease  is  entirely  local,  in  which 
case  the  desired  result  will  be  obtained  ;  whereas,  if  the  disease  be 
connected  with  pelvic  abscess,  or  with  disease  of  the  sacrum,  or  with 
organic  disease  of  the  lungs,  liver,  or  any  other  important  internal 
organ,  the  surgeon  will  bring  discredit  on  himself  by  recommending 
an  operation.  Sir  A.  Cooper  remarks,  "  The  surgeon  often  brings 
discredit  upon  himself  by  operating  in  these  cases  in  the  last  stage  of 
2)Uhisis ;  and  when  it  is  impossible  that  the  disease  can  be  cured  ; 
therefore,  that  death,  which  is  the  result  of  pulmonary  disease,  is 
falsely  attiibuted  to  the  fistula  in  ano"  Sir  B.  Brodie  observes,  "  In 
those  cases  in  which  a  fistula  in  ano  occurs  in  connexion  with  some 
organic  disease  of  the  lungs  or  liver,  I  advise  you  never  to  undertake 
the  cure  of  the  fistula.  No  good  can  arise  from  an  operation  under 
these  circumstances ;  but  if  you  perform  it,  one  of  two  things  will 
happen — either  the  sinus,  although  laid  open,  will  never  heal,  or 
otherwise,  it  will  heal  as  usual,  and  the  visceral  disease  will  make 
more  rapid  progress  afterwards,  and  the  patient  will  die  sooner  than 
he  would  have  done  if  he  had  not  fallen  into  your  hands."  The  fre- 
quent motion  caused  by  the  contraction  of  the  sphincter  ani  being 
the  principal  obstacle  to  the  healing  of  fistula  in  this  situation,  the 
immediate  object  aimed  at  by  operation  is  the  division  of  that  muscle. 
In  complete  fistula  this  may  be  readily  accomplished  by  introducing 
the  fore-finger  of  one  hand  into  the  rectum,  introducing  a  curved 
blunt-pointed  bistoury  thro\igh  the  fistula  into  the  rectum,  resting 
the  point  of  the  fore-finger  against  the  back  of  the  point  of  the  in- 
strument in  the  rectum,  bringing  it  down  through  the  anus,  and  di- 
viding the  sphincter.  The  instrument  should  always  be  made  to  pass 
into  the  bowel  through  the  iuternal  opening,  and  the  parts  below  it 
divided ;  but  any  division  of  the  bowel  above  that  opening  is  per- 
fectly unnecessary.    When  no  internal  opening  exists,  the  bistoury 
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should  be  pressed  into  the  bowel  at  the  usual  situation  of  that  open- 
ing where  the  coats  of  the  rectum  will  be  found  to  be  attenuated  ■ 
and  when  there  is  no  external  opening,  the  integument  covering  the 
under  part  of  the  fistula,  which  will  be  found  thin  and  unsupported, 

Fig.  258. 


From  lisioif. 

and  surrounded  by  a  part  which  feels  thick  and  hardened  under  the 
adjacent  portions  of  the  skin,  should  be  divided  so  as  to  make  an  ex- 
ternal opening,  and  then  the  same  operation  as  for  complete  fistula  is 
performed.  A  little  lint  dipped  in  oil  should  be  introduced  imme- 
diately after  the  operation,  and  the  parts  afterwards  dressed  for  some 
days  with  lint  soaked  in  some  lotion. 

HAEMORRHOIDS. 

Haemorrhoids,  or  piles,  are  swellings  at  the  verge  of  the  anus,  pre- 
senting varieties  both  as  to  situation  and  nature. 

The  causes  of  haemorrhoids  have  been  arranged  into  predisposing 
and  exciting.  To  the  former  class  may  be  referred  habitual  constipa- 
tion, sedentary  occupations,  pregnancy,  abdominal  tumours,  some 
affections  of  the  liver,  and  any  condition  capable  of  retarding  the  cir- 
culation in  the  portal  system,  or  of  preventing  the  free  return  of  the 
blood  from  the  veins  of  the  rectum.  To  the  latter  class  belong  strain- 
ing at  stool — irritation  of  the  rectum  induced  by  hardened  feces, 
by  purging,  or  by  tenesmus — sympathy  of  the  rectum  with  affections 
of  the  urinary  bladder — and  long  maintenance  of  the  erect  posture, 
by  which  the  flow  of  blood  is  rendered  difficult  in  the  portal  system, 
unprovided  as  it  is  with  valves.  Such  are  some  of  the  predisposing 
and  exciting  causes.  The  rationale  of  their  operation  will  be  readily 
perceived,  when  the  nature  of  hemorrhoidal  swellings  is  explained. 

Varieties  as  to  situation  and  nature. — Hemorrhoids  are  called 
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external  or  internal,  according  as  they  are  without  or  within  the 
sphincter  ani. 

External  Haemorrhoids. — With  regard  to  anatomical  characters, 
external  haemorrhoids  may  be  said  to  consist  of  a  varicose  condition 
of  some  of  the  hemorrhoidal  veins.   The  veins  may  be  merely  dilated, 
and  the  cellular  tissue  around  them  in  a  natural  state  ;  or  they  may  be 
dilated  and  inflamed,  presenting  the  varieties  with  regard  to  condition 
of  coats  and  contents  mentioned  in  the  description  of  the  parts  in 
phlebitis,  with  the  surrounding  cellular  tissue  more  or  less  inflamed, 
or  containing  products  of  inflammation,  or,  if  the  haemorrhoids  have 
been  of  long  standing,  more  or  less  hypertrophied.    While  external 
haemorrhoids  continue  in  a  quiescent  and  indolent  condition,  the  con- 
tents of  the  dilated  veins  remain  in  a  fluid  state,  and  comparatively 
little  discomfort  is  experienced ;  but  when  they  become  inflamed,  the 
pain  and  bearing  down  are  great.    The  coats  of  the  distended  vein 
may  at  some  parts  give  way,  and  a  discharge  of  blood  take  place, 
constituting  what  has  been  termed  open  or  bleeding  piles ;  or  the 
contents  may  become  consolidated,  as  in  the  forms  of  phlebitis  in 
other  parts  of  the  body  ;  or  abscess  may  be  the  result. 

Internal  Haemorrhoids. — Of  these  there  are  three  varieties.  First, 
those  which  consist  of  erectile  tissue  which  seems  to  be  developed 
principally  in  the  submucous  cellular  tissue. — Second,  those  which 
are  of  the  same  nature  as  external  haemorrhoids,  consisting  of 
portions  of  varicose  veins  covered  by  mucous  membrane,  and  pi-e- 
senting  the  same  varieties  as  to  quiescence  or  irritability,  and  as  to 
condition  of  coats  and  contents,  with  this  difference,  that  they  cause 
much  more  uneasiness  and  are  attended  with  more  sympathetic  irrita- 
tion,— the  symptoms  affecting  the  urinary  organs  being  often  very 
distressing.— The  third  variety,  which  rarely  occurs,  consists  of  those 
which  are  of  the  nature  of  simple  sarcoma. 

Treatment.— The  treatment  may  be  either  palliative  or  radical. 
The  palliative  treatment  of  external  haemorrhoids  when  in  a  state 
of  inflammation,  consists  in  the  removal  of  the  cause,  if  possible  and 
proper,  in  local  depletion  by  means  of  leeches,  and  in  some  cases  by 
the  free  division  of  the  hemorrhoid,  in  regulating  the  bowels  by 
gentle,  non-irritating  medicines,  in  the  occasional  use  of  the  warm 
hip-bath,  and  in  the  strict  observance  of  the  horizontal  position.  In 
the  chronic  stage,  the  local  part  of  the  palliative  treatment  consists 
m  the  use  of  cold  applications  and  astringents.  The  palliative  treat- 
ment of  internal  hemorrhoids  when  in  a  state  of  inflammation,  may 
be  said  to  consist  in  the  employment  of  the  remedies  already  men- 
tioned as  proper  in  the  treatment  of  rectitis.  The  radical  treatment 
proper  to  be  instituted,  having  for  its  object  the  removal  of  the 
haemorrhoids,  differs  greatly  according  as  the  hemorrhoids  are  external 
or  internal.  In  the  former  case,  the  proper  and  easy  proceeding  is 
to  remove  them  by  the  knife  or  the  scissors  ;  whereas  internal  hemor- 
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rhoids,  with  the  exception  of  the  comparatively  rare  variety  in  which 
they  are  of  the  nature  of  simple  sarcoma,  can  be  safely  removed  only 
by  ligature.    The  great  danger  of  haemorrhage,  and  the  difficulty  of 
averting  it,  have  led  almost  all  surgeons  of  much  experience  to  this 
conclusion.    The  mode  of  proceeding  is  as  follows : — The  bowels 
having  been  well  moved,  the  haemorrhoids  are  made  to  protrude  by 
straining,  and  the  nates  being  separated  from  each  other  by  an 
assistant,  the  tumours  are  seized  with  a  volcella,  and  the  surgeon  ties 
them  firmly  by  means  of  a  silk  thread  round  their  roots,  if  they  be 
small  and  pendulous  ;  if  otherwise,  they  may  be  transfixed  at  the 
base  by  a  needle,  and  one-half  included  in  each  of  the  threads.  The 
ends  of  the  threads  should  then  be  cut  off,  the  strangulated  portions 
of  bowel  and  that  protruded  carefully  returned,  and  the  patient  con- 
fined to  the  horizontal  position  until  the  ligatures  come  away.  An 
opiate  should  be  given  to  allay  pain  and  prevent  motion  of  the  bowels, 
and  the  state  of  the  urinary  organs  attended  to.    If  the  patient  com- 
plain of  much  discomfort,  warm  fomentations  and  poultices  may  be 
applied.    To  the  benefit  and  satisfactory  results  of  this  method  of 
treatment,  I  am  sure  that  all  surgeons,  who  have  had  sufficient  expe- 
rience of  it,  will  be  able  to  give  the  most  favourable  testimony.  In 
cases  in  which  the  principal  characteristic  is  a  diseased  condition  of 
the  mucous  membrane  placed  over  varices  or  altered  cellular  tissue 
— a  form  in  which  there  is  great  irritation  and  often  considerable  loss 
of  blood — Mr.  Houston  has  used  with  advantage  the  nitric  acid.  The 
bowel  having  been  made  to  protrude,  and  the  part  having  been  wiped 
with  lint,  the  acid  is  applied  to  a  small  part ;  this  is  followed  by  the 
application  of  some  oil  to  the  same  part,  and  the  return  of  the  pro- 
truded portions  of  bowel ;  after  which  an  opiate  is  given.  The 
surface  is  said  in  general  to  heal  very  rapidly  after  the  separation  of 
the  superficial  slough.    I  cannot  say  anything  of  this  mode  of  treat- 
ment from  personal  observation,  but  in  the  class  of  cases  above  re- 
ferred to,  the  result  has  been  found  by  Mr.  Houston  and  some  others 
to  be  very  satisfactory. 

RHAGADES. 

Fissures,  excoriations,  and  cracks  are  very  frequently  met  with  at 
the  verge  of  the  anus,  especially  in  persons  much  troubled  with  dis- 
order of  the  digestive  organs.  They  cause  much  pain,  which  is  greatly 
increased  while  the  bowels  are  being  moved,  and  for  a  considerable 
time  afterwards.  They  also  give  rise  to  spasm  of  the  sphincter,  which 
aggravates  the  pain ;  and  if  of  long  standing,  they  lead  to  permanent 
stricture.  It  is  surprising  how  much  suffering  often  results  from  a 
very  small  fissure  in  this  situation.  By  the  careful  regulation  of  the 
bowels,  attention  to  diet,  and  local  treatment,  consisting  of  application 
to  the  part  of  nitrate  of  silver,  or  nitric  acid,  this  troublesome  com- 
plaint is  sometimes  removed  ;  but  more  frequently  an  operation  is 
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necessary,  the  object  of  which  is  to  convert  the  fissure  into  a  simple 
wound.  This  is  effected  by  making  a  slight  incision  passing  through 
the  fissure,  and  dividing,  according  to  the  extent  of  the  fissure,  either 
the  mucous  membrane  and  submucous  cellular  tissue  alone,  or  these 
parts  together  with  the  sphincter,  so  as  to  set  the  parts  at  rest ;  after 
which  they  heal  up  very  kindly  under  the  treatment  for  a  simple 
wound,  and  the  disease  is  removed.  I  have  performed  this  operation 
in  many  cases,  and  never  found  it  necessary  to  do  more  than  make  a 
longitudinal  incision  through  the  mucous  membrane  and  the  sub- 
mucous  cellular  tissue ;  but  many  surgeons  state  that,  in  cases  occur- 
ring in  their  experience,  it  has  been  necessary  to  divide  the  sphincter 
also. 

PROLAPSUS  ANI. 

Prolapsus  ani  may  be  either  partial  or  complete,  and  it  may  occur 
in  children,  in  adults,  or  in  persons  of  an  advanced  age. 

Partial  Prolapsus,  which  consists  in  protrusion  of  a  portion  of  the 
mucous  membrane,  is  chiefly  met  with  in  adults,  is  almost  invariably 
induced  by  internal  haemorrhoids,  and  is  immediately  caused  by  ex- 
ertion. The  treatment  of  this  variety — called  by  some  authors 
partial  prolapsus,  by  others  prolapsus  from  haemorrhoids — may  be 
clearly  understood  from  what  has  been  stated  regarding  the  treat- 
ment of  internal  hsemorrhoids. 

Complete  Prolapsus  presents  the  appearance  of  a  swelling,  for  the 
most  part  of  a  globular  form,  and  consists  of  an  invagination  of  a 
portion  of  the  bowel,  constituting  a  condition  similar  to  that  which, 
within  the  abdomen,  is  called  intus-susception. 

Complete  prolapsus  may  be  said  to  be  almost  entirely  confined  to 
infancy  and  childhood,  and  old  age.  In  early  life  it  is  almost  inva- 
riably induced  by  straining  at  stool,  tenesmus,  or  violent  crying  ;  and 
any  condition  by  which  these  causes  are  called  into  existence  may 
lead  to  prolapsus,  such  as  an  acrid  condition  of  the  contents  of  the 
bowels,  irritation  of  the  mucous  membrane,  the  presence  of  worms, 
pain  in  the  bowels,  calculus  in  the  bladder,  or  the  irritation  of  teeth- 
ing. This  form  of  prolapsus  has  been  called  prolapsus  from  irri- 
tation. The  treatment  consists  in  returning  the  protruded  part,  and 
in  using  the  proper  means  to  prevent  a  recurrence  of  the  protrusion. 
There  are  various  proceedings  by  which  the  protruded  parts  may  be 
returned.  One  is,  having  placed  the  patient  in  the  horizontal  posi- 
tion on  his  back  or  side,  with  the  limbs  drawn  towards  the  abdomen, 
and  having  oiled  the  parts,  with  one  hand  to  compress  the  neck  of  the 
tumour,  and  with  the  other  to  press  up  the  swelling  within  the 
sphincter.  "While  these  manipulations  are  being  performed,  the 
patient  should  endeavour  to  avoid  straining,  which,  by  compressing 
the  abdomen,  would  render  replacement  more  difficult.  Another 
very  satisfactory  mode  is,  to  lay  the  patient  on  his  face,  to  spread  a 
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dry  towel  over  the  protruded  parts,  and  then  to  send  a  finger  gently 
up  into  the  rectum.  The  bowel  adheres  to  the  towel,  and  is  carried 
up  along  with  it.  The  margin  of  the  anus  should  be  compressed, 
while  first  the  finger  and  then  the  portion  of  towel  are  being  with- 
drawn. The  treatment  for  the  prevention  of  reprotrusion  must  de- 
pend on  the  condition  by  which  the  exciting  cause  of  the  prolapse  is 
brought  into  operation.  In  persons  of  an  advanced  age,  prolapsus 
for  the  most  part  occurs  from  weakness  and  want  of  retaining  power 
of  the  sphincter.  This  form  has  consequently  been  called  prolapsus 
from  weakness.  Some  of  its  causes  are,  coughing,  the  erect  posture, 
and  walking  to  an  extent  to  induce  fatigue.  After  reduction,  support 
by  means  of  a  compress  and  T  bandage  is  necessary  ;  and  the  treat- 
ment for  preventing  a  recurrence  of  the  prolapse  must  be  adapted  to 
the  particular  circumstances  of  the  case.  From  what  has  been  stated, 
it  is  hoped  that  the  causes,  the  conditions,  and  the  treatment  of  the 
three  forms  of  prolapsus,  namely,  from  haemorrhoids,  from  irritation, 
and  from  weakness,  will  be  clearly  understood. 

SIMPLE  ORGANIC  STRICTURE. 

Seat. — This  affection  is  commonly  situated  in  the  lower  part  of  the 
rectum,  about  two  or  three  inches  from  the  verge  of  the  anus,  so  that 
it  can  be  readily  reached  with  the  finger,  and  its  existence  ascertained 
by  examination.  In  some  few  instances  it  may  have  been  found 
higher  up,  and  some  writers  have  expressed  themselves  with  much 
confidence  that  this  is  its  usual  situation  ;  but  dissection  has  shown, 
and  all  the  greatest  authorities  are  agreed,  that  it  is  almost  invariably 
in  the  lower  part  of  the  rectum. 

Symptoms. — The  principal  symptoms  are,  pain,  difficulty,  and  strain- 
ing  during  defsecation, — the  faeces  when  solid  being  passed  iu  small, 
flattened,  and  narrow  fragments,  and,  when  fluid,  ejected  very  forcibly. 
Of  the  early  symptoms,  difficulty  of  voiding  the  contents  of  the 
bowels  is  the  most  characteristic ;  and  at  an  advanced  period  of  con- 
firmed stricture,  the  very  frequent  and  forcible  dischai'ge  of  thin 
faeces,  with  a  copious  secretion  of  mucus  frequently  tinged  with  blood 
— a  consequence  of  irritation  of  the  mucous  membrane — is  one  of  the 
most  remarkable  features.  Such  are  the  principal  symptoms,  but  it  is 
by  examination  that  the  existence  of  stricture  is  ascertained  with  cer- 
tainty. Sympathetic  irritation  of  the  bladder,  pains  in  the  back  and 
legs,  disorder  of  the  digestive  organs,  and  general  debility,  occur  as 
the  disease  advances  ;  and  when  not  cured,  it  proves  fatal  for  the 
most  part  by  inflammation  of  the  bowels,  or  by  gradual  sinking  of 
the  patient's  strength. 

Condition  of  parts. — There  is  a  striking  analogy  betweeu  the  con- 
dition of  parts  in  stricture  of  the  urethra  and  in  that  of  the  rectum. 
In  each  case  the  stricture,  although  iu  some  slight  degree  constituted 
by  induration  and  thickening  of  the  coats  of  the  canal  in  which  it  is 
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situated,  is  chiefly— it  might  almost  be  said,  entirely— constituted  by 
deposit  into  the  submucous  cellular  tissue  j  in  the  urethra,  the  part 
behind  the  stricture  becomes  dilated ;  in  the  rectum,  the  part  above  ; 
in  the  urethra,  the  mucous  membrane  behind  the  stricture  in  many 
cases  becomes  ulcerated,  giving  rise  to  fistula  in  perineo  ;  in  the  rec- 
tum, the  mucous  membrane  above  the  stricture  occasionally  becomes 
ulcerated,  giving  rise  to  fistula  in  ano  j  in  stricture  of  the  urethra, 
there  is  sympathetic  irritation  of  the  rectum  ;  in  that  of  the  rectum, 
there  is  sympathetic  irritation  of  the  urinary  organs ;  and  in  disease 
of  either  canal,  if  not  cured,  death  may  be  caused  by  gradual  ex- 
i  haustion,  or  by  disease  of  more  internal  parts. 

Treatment. — The  treatment  of  stricture  of  the  rectum  consists  in 
attention  to  the  condition  of  the  bowels,  and  in  the  cautious  use  of 
the  bougie,  with  the  view  of  restoring  the  canal  to  its  normal  size. 
The  rationale  of  the  treatment  of  stricture  of  the  rectum  by  means 
of  the  bougie,  is  the  same  as  that  of  the  similar  treatment  of  stric- 
ture of  the  urethra.    The  object  aimed  at  in  both  instances  is,  to 
excite  absorption  by  pressure ;  and  in  both  great  care  must  be  taken 
not  to  use  the  instrument  so  often,  or  to  allow  it  to  remain  so  long,  as 
to  produce  irritation,  which  would  aggravate  the  disease  instead  of 
alleviating  it.  The  simple  introduction  of  the  instrument  is  sufficient, 
and  after  the  first  operation,  it  is  advisable  to  commence  by  inserting 
the  bougie  passed  on  the  previous  day,  and  immediately  withdrawing 
it  to  introduce  one  of  a  larger  size.    This  proceeding  may  be  repeated 
every  third  or  fourth  day,  or  at  longer  or  shorter  intervals  according 
to  the  time  necessary  for  the  subsidence  of  all  uneasy  sensations 
caused  by  the  previous  operation.    Sometimes,  even  after  the  most 
gentle  and  careful  use  of  the  bougie,  it  is  necessary  to  have  recourse 
to  the  hip-bath  and  to  opiate  injections,  in  order  to  allay  the  irritation 
produced.    In  some  cases,  the  stricture  has  been  divided  by  slightly 
notching  it  at  different  parts  by  means  of  a  blunt-pointed  curved  bis- 
toury introduced  upon  the  finger,  after  which  the  bougie  is  employed 
for  the  purpose  of  dilatation  j  but  the  very  great  risk  of  hemorrhage, 
the  difficulty  of  checking  it,  and  the  danger  of  inflammation  from 
wounds  of  the  rectum,  are  serious  objections  to  this  proceeding,  which 
should  only  be  resorted  to  in  extreme  circumstances,  and  then  with 
the  utmost  possible  caution.    The  different  operations  which  have 
been  practised  for  the  relief  of  obstruction  of  the  bowel  owing  to 
stricture,  and  other  causes,  have  been  described  in  the  section  on  the 
formation  of  an  abnormal  anus. 

MALIGNANT  STRICTURE  OF  THE  RECTUM. 

The  principal  points  in  which  the  symptoms  of  this  affection  differ 
from  those  of  the  former  are,  that  they  are  much  more  severe  ;  there 
is  a  constant  dull  shooting  pain  in  the  part  affected,  and  in  the  back, 
extending  down  the  limbs  ;  there  ia  an  extremely  offensive  discharge 
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of  blood  and  matter  from  the  part ;  ultimately  the  power  of  retain- 
ing the  contents  of  the  bowels  is  lost ;  and  the  symptoms  atTectiug 
the  urinary  organs  are  much  more  distressing.  The  patient  loses  flesh 
and  strength  ;  his  countenance  assumes  a  yellow  appearance,  charac- 
teristic of  malignant  disease  ;  and  he  presents  the  other  symptoms  of 
constitutional  cachexy.  The  rectum  is  very  irregular  on  its  internal 
surface,  and  is  usually  affected  along  a  considerable  extent.  Palliation 
is  the  only  treatment  the  disease  admits  of. 
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CHAPTER  XXV. 
AFFECTIONS  OF  THE  NOSE. 

LIPOMA  OF  THE  NOSE. 

To  a  hypertrophied  condition  of  the  subcutaneous  adipose  tissue  of 
,  the  nose,  the  term  lipoma  of  the  nose  is  applied.  These  lipomatous 
enlargements  of  the  nose  seem  to  be  restricted  to  the  skin  and  sub- 
jacent tissue  of  the  apex  and  al».  The  histological  characters  of 
lipoma  have  already  been  described. 

Fig.  259. 


The  swellings  are  pendulous  and  loose,  very  insensible,  slow  in  their 
growth,  of  a  purplish  or  livid  red  appearance,  as  if  produced  by  passive 
congestion  ;  and,  although  unattended  with  pain,  create  discomfort 
and  annoyance  by  interrupting  vision,  interfering  with  the  functions 
of  the  nose,  rendering  it  difficult  to  take  food  or  liquid  with  comfort, 
disfiguring  the  appearance,  and  in  some  cases  confining  the  breathing 
when  the  patient  is  in  a  horizontal  position.  Removal  is  therefore  to 
be  desired,  and  can  be  effected  without  clanger  or  difficulty ;  the 
cicatrix  becomes  ultimately  firm  and  depressed ;  and  when  completely 
removed,  the  swelling  does  not  return.    Until  of  late,  surgeons  gene- 
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rally  appear  to  have  been  deterred  from  interfering  with  these 
lipomatous  swellings  of  the  nose,  probably  from  a  dread  of  hemor- 
rhage. Some  good  cases,  however,  are  recorded,  in  which  the  late 
Mr.  Hey  of  Leeds,  Mr.  Barlow  of  Blackburn,  M  Civadier,  and  M. 
Thuelot,  have  performed  this  operation;  and  my  late  kind  friend 
Mr.  Liston  operated  on  the  patient  from  whom  the  accompanying 

Fig.  260. 


sketches  were  taken.    The  first  conveys  an  excellent  idea  of  this 
disease  in  a  very  aggravated  form,  and  the  second,  of  the  very  satis- 
factory result  of  the  operation.    Mr.  Liston  gives  the  following 
directions  : — "  An  incision  should  be  made  through  the  diseased  in- 
tegument and  cellular  tissue  in  the  mesial  line,  upon  the  cartilages 
of  the  apex  and  columna,  not  however  so  as  to  injure  them ;  an 
assistant  places  his  forefinger  in  one  nostril,  and  the  surgeon,  seizing 
the  mass  either  in  his  fingers,  or  with  a  small  vulsellum,  proceeds  to 
dissect  it  off  with  a  scalpel ;  the  incisions  must  be  carried  close  to  the 
cartilages  of  the  alse,  until  the  one  side  is  cleared,  the  edge  of  the 
opening  being  well  observed  and  not  encroached  upon.    The  assistant 
will  give  warning  if  the  knife  at  any  stage  of  the  proceeding  approaches 
his  finger.    The  surface  is  trimmed  a  little,  if  occasion  requires,  with 
a  thin,  slightly  curved,  or  knife-edged  scissors.    A  similar  proceeding 
is  observed  on  the  opposite  side,  so  as  to  make  the  ]")art  as  symmetrical 
as  possible."    Any  troublesome  general  oozing  may  be  stopped  by  the 
assiduous  application  of  pledgets  of  lint,  moistened  with  cold  water. 
When  the  discharge  has  ceased  to  be  coloured,  tepid  water-dressings 
should  bo  applied,  and  granulation  promoted. 
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POLYPUS  OF  THE  NOSE. 

Varieties. — The  varieties  of  Basal  polypi  are,  *™f^f°— 
fibrous  and  medullary.  Careful  discrimination  of  these  difterent 
u     us,,     .  .      ,,fQT1+  wl  for  nrcmosis  and  treatment, 

affections  is  very  important,  botn  lor  piutouu 

SIMPLE  POLYPUS. 

Characters.-^  polypi  occur  at  all  ages,  but 
at  the  middle  period  of  life  j  they  are  seldom  single,  and  rarely  con 
fined  to  one  nostril ;  they  grow  from  the  investing  membrane  th 
nostrils,  and  almost  invariably  from  that  portion  of  it  whi  h  over 
the  superior  turbinated  bones;  sometimes,  however,  especially  m 
children,  they  originate  from   the  ^  2gL 

part  of  the  membrane  which  covers 
the  inferior  turbinated  bone,  but 
never  from  the  septum.  On  two 
different  occasions  I  found,  at  post- 
mortem examinations,  polypi  of  this 
class  originating  from  the  mucous 
membrane  covering  the  side  of  the 
nostril,  immediately  above  the  inferior 
turbinated  bone.  The  patient  has  a 
constant  sense  of  stuffing;  preter- 
natural discharge  of  mucus  ;  a  feel- 
ing of  cold  in  the  head  ;  a  frequent 
desire  to  blow  the  nose,  and  a  dif-  From  Liston. 

ficulty  in  doing  so ;  impairment  or 

entire  loss  of  smell,  often  also  of  taste  ;  and  at  an  advanced  stage, 
when  the  tumour  presses  back  upon  the  mouth  of  the  Eustachian 
tube,  there  may  also  be  loss  of  hearing ;  then  also  speech  is  affected, 
becoming  indistinct  and  snuffling.    The  symptoms  are  aggravated 
during  damp  weather.    After  they  have  attained  some  considerable 
size,  the  polypi  can  be  brought  into  view  on  blowing  the  nostril ;  they 
become  so  large  as  to  fill  up  the  whole  of  it,  and  often  make  the  under 
part  of  the  nose  present  a  broad  appearance,  giving  an  unpleasant 
expression  ;  but  never,  like  some  other  polypi,  cause  separation  of  the 
bones.    They  are  of  a  yellow-grey  colour,  have  little  sensibility,  pro- 
duce no  pain,  and  have  very  little  tendency  to  bleed.  Lachrymation 
is  a  common  symptom  in  consequence  of  pressure  on  the  nasal  duct. 
Simple  polypus  sometimes  projects  into  the  pharynx,  of  which  Mr. 
Liston  gives  the  accompanying  delineation.    Care  must  be  taken  not 
to  mistake  for  this  disease  abscess  in  the  nostril — projection  of  the 
septum  to  one  side — general  congestion  of  the  mucous  membrane — or 
hypertrophy  of  the  inferior  spongy  bone.     In  every  instance,  the 
nostril  shoidd  be  carefully  explored  by  means  of  the  speculum,  a 
drawing  of  which  is  here  given.    Valuable  information  will  thus  be 
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obtained  in  doubtful  cases  as  to  the  nature,  form,  and  situation  of  the 
polypus j  and  also,  after  operation,  as  to  whether  or  not  the  disease 
has  been  completely  removed. 

Fig.  262. 


Treatment.— As  a  general  rule  it  may  be  stated,  that  the  best  treat- 
ment is  evulsion  by  means  of  a  forceps.  The  blades  should  be  applied 
to  the  neck  of  the  polypus,  which  should  be  firmly  grasped  between 
them,  and  then  by  a  gentle  turn  of  the  hand  the  polypus  is  separated 
and  extracted. 

Fig.  263. 


Separation  is  effected  not  by  pulling,  but  by  twisting  in  one  direc- 
tion ;  in  short,  by  one  turn  or  twist  of  the  hand.    Care  must  be 
taken  that  it  is  the  polypus  only,  that  is  between  the  blades  of  the 
forceps ;  and  all  violent  efforts  must  be  avoided,  lest  either  the  mem- 
brane or  bones  should  be  injured  or  detached.    If  hemorrhage  should 
continue  after  some  minutes,  the  nostril  should  be  slightly  plugged 
for  a  short  time  by  introducing  a  long  piece  of  lint  by  means  of  a 
blunt  probe.    The  lint  should,  however,  be  withdrawn  as  soon  as  the 
tendency  to  oozing  has  ceased.    Except  iu  the  very  rare  case  of  a 
single  polypus,  several  operations  are  required  before  the  nostril  is 
perfectly  cleared  of  the  disease.    This  should  be  made  known  to  the 
patient  before  the  first  operation,  when  extraction  should  be  carried 
to  such  an  extent  as  to  enable  the  patient  to  breathe  freely  through 
the  nostril.    Subsequent  operations  should  take  place  in  eight  or  ten 
days,  that  is,  when  the  irritation  of  the  previous  one  has  worn  off. 
After  one  or  more  of  these  operations,  there  sometimes  appears  to  be 
a  return  of  the  polypi.    Strictly  speaking,  however,  this  is  not  a 
reproduction  of  those  which  have  been  extracted,  but  the  coming 
into  view  of  some  which  had  been  confined  in  anfractuosities  and 
narrow  parts  of  the  nostril,  or  the  growth  of  other's  which  had  pre- 
viously been  kept  pressed  down,  but  which  the  removal  of  the  cause 
of  compression  has  left  free  to  grow.    When  it  is  believed  that  the 
nostril  is  perfectly  cleared,  the  tendency  to  return  should  be  com- 
bated, and  a  healthy  condition  of  the  lining  membrane  promoted,  by 
gently  touching  the  part  with  nitrate  of  silver,  and  by  the  use  of 
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astringent  lotions.  "When  polypi  are  attached  to  the  mucous  mem- 
brane covering  the  inferior  turbinated  bones — which  is  very  rarely 
the  case,  except  in  children — extraction  is  very  safely  effected  by 
cutting  the  neck  of  the  polypus  with  a  pair  of  narrow  probe-pointed 
scissors,  while  its  base  is  held,  and  then  brought  out  by  means  of  a 
spring-forceps.  In  adults,  also,  these  instruments  are  in  some 
cases  convenient  for  accomplishing  extraction  ;  but,  as  a  general  rule, 
evulsion  by  the  forceps  is  to  be  preferred. 

CYSTO-MUCOUS  POLYP  OS. 

This  variety  of  polypus  so  much  resembles  the  preceding  in  form,  in 
situation,  in  its]  attachment  not  extending  deeper  than  the  mucous 
membrane,  in  symptoms,  in  the  mode  and  result  of  treatment,  and  in 
many  other  particulars,  that  it  is  only  necessary  to  remai'k,  that  the 
colour  is  paler,  that  it  does  not  present  a  uniform  structure,  but  con- 
sists of  various  cysts  filled  with  a  mucous  fluid,  and  that  the  parietes 
of  the  cysts  are  much  more  dense  than  the  substance  of  simple 
polypus. 

FIBROUS  POLYPUS. 

The  peculiarities  of  this  form  of  polypus  were  first  pointed  out  by 
the  celebrated  M.  Dupuytren,  who  gave  it  as  his  opinion  that  the 
fibrous  polypus  often  degenerates  into  the  medullary.  This  opinion 
has  been  also  held  by  many  other  observers ;  but  Professor  Syme, 
whose  experience  in  this  department  has  been  large,  doubts  its  cor- 
rectness, on  the  ground  that  medullary  tumours  in  this  situation 
exhibit  their  distinctive  characters  at  a  very  early  period,  and  that  he 
has  seen  fibrous  polypi  retain  their  distinguishing  peculiarities  after 
they  had  been  of  long  standing  and  had  attained  a  great  size.  The 
pain  is  severe  ;  the  texture  of  the  polypus  is  firm,  like  that  of  fibrous 
tumour,  of  which  this  variety  of  polypus  of  the  nose  is  a  good 
example.  It  is  most  common  in  males  between  the  adult  and  middle 
periods  of  life ;  it  is  pyriform,  pendulous,  hanging  down  into  the 
throat ;  and  is  remarkable  for  its  tendency  to  bleed,  for  the  great 
size  it  attains,  and  for  its  attachment  being  to  the  periosteum,  and 
not  to  the  mucous  membrane  alone.  Another  point  in  which  this 
variety  differs  from  the  preceding  is,  that  the  polypus  is  single.  If  not 
removed,  it  may  prove  fatal  by  hemorrhage,  suffocation,  or  pressure 
on  the  brain.  The  principal  peculiarities  may  be  stated  briefly  as  being, 
—attachment  to  the  periosteum,  rapidity  of  growth,  great  size,  being 
single,  great  tendency  to  bleed,  separation  of  the  bones  of  the  nose, 
and  a  much  more  aggravated  character  of  all  the  symptoms  than  in 
the  two  previous  varieties. 

Treatment— In  this  variety,  the  polypus  very  frequently  hangs 
down  into  the  throat.  One  mode  of  proceeding  is,  to  seize  the  root 
with  the  forceps,  detach  it  from  the  periosteum,  and  press  the  polypus 
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back  into  the  throat.  In  this  way  the  disease  has  in  very  many 
instances  been  completely  removed.  Another  mode  of  proceeding 
very  generally  applicable  to  such  cases  is,  to  pass  through  the  nostril 
into  the  pharynx  a  double  of  silver  wire,  catgut,  or  whipcord,  which 
last  Mr.  Liston  recommends— to  guide  the  double  around  the  body 
of  the  polypus  by  the  fore  and  middle  fingers,— and  then  to  draw  the 

Fig.  264. 


From  Liston. 


ends  :  this  will,  send  the  double  up  around  the  neck  of  the  polypus, 
which  is  to  be  strangled, '  by  bringing  the  ends  through  a  double 
canula,  and  fixing  them  tightly  at  its  extremity. 

MEDULLARY  POLYPUS. 

Medullary,  bleeding,  and  malignant,  are  the  titles  given  to  this 
perfectly  incurable  form  of  polypus.  The  principal  distinctive  charac- 
ters are,  that  it  usually  occurs  at  the  middle  and  later  periods  of  life ; 
that  it  commences  in  the  bones  of  the  nasal  parietes  ;  that  its'growth 
is  in  general  rapid ;  that  it  is  attended  with  great  pain  ;  attains  a 
great  size  ;  and  causes  a  separation  of  the  bones  of  the  nose,  and,  in 
consequence,  a  very  unpleasant  expression  of  countenance ;  that  it 
has  a  great  tendency  to  bleed ;  and  emits  a  very  offensive  bloody  dis- 
charge ;  that  it  is  always  soft — so  much  so,  that  a  forceps  will  often 
take  away  only  the  portion  between  its  blades ;  and  that,  in  addition 
to  the  usual  symptoms  of  polypus  in  an  extremely  aggravated  degree, 
the  patient  ere  long  exhibits  the -usual  signs  of  malignant  cachexy. 
In  this,  as  in  other  malignant  diseases,  the  only  relief  the  surgeon  can 
give,  is  to  palliate  the  most  urgent  symptoms ;  and  with  regard  to 
local  interference,  there  can  be  no  doubt  that  it  is  exceedingly  desir- 
able, if  possible,  to  avoid  it  altogether,  as  patients  are  likely  to  live 
longer  if  uothing  be  done.    Sometimes,  however,  to  prevent  suffoca- 
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tion,  portions  of  these  tumours  are  cleared  away  ;  but  cases  not  unfre- 
quently  occur,  in  which  the  least  interference  causes  so  much  hemor- 
rhage and  irritation,  that  even  this  proceeding,  for  the  relief  of  an 
extremely  urgent  symptom,  cannot  be  resorted  to  without  great 
danger.  The  language  of  one  of  the  greatest  surgical  authorities  in 
regard  to  these  tumours  in  the  nose,  is,  "  Such  growths,  when  they 
present  in  the  nostrils,  are  perfectly  irremediable  and  uncontrollable 
by  any  surgical  proceeding." 

OPERATION  OF  PLUGGING  THE  POSTERIOR  NOSTRIL. 

The  principal  remedies  for  arresting  spontaneous  epistaxis  are,  per- 
fect quiet,  absence  of  stimuli,  and  the  internal  use  of  gallic  acid, 
elevation  of  the  head,  local  application  of  styptics,  compression  of  the 
nostrils,  and  the  methodical  introduction  of  lint  through  the  anterior 
opening  of  the  nasal  fossa.    It  is  very  seldom  that  the  last-mentioned 
proceeding  has  not  the  desired  effect ;  but  when  the  above  remedies 
are  not  successful,  it  is  necessary  to  plug  the  posterior  nostril.  This 
may  be  readily  accomplished  by  sending  a  piece  of  silver  or  other  wire, 
or  of  catgut,  with  a  ligature  fixed  to  it,  along  the  floor  of  the  nostril, 
into  the  throat ;  bringing  one  end  of  the  ligature  through  the  mouth, 
by  taking  hold  of  it  with  a  forceps  when  seen  in  the  throat,  and  the 
other  through  the  nostril,  by  drawing  out  the  wire.    The  most  conve- 
nient mode  of  introducing  the  ligature,  however,  from  the  nose  to 
the  throat,  and  for  bringing  back  one  end  through  the  nostril,  is  the 
exceedingly  suitable  instrument  contrived  for  the  purpose. 

Fig.  265. 


,  From  Lisiorr. 

To  the  portion  of  ligature  coming  through  the  mouth  a  bit  of  lint 
proportioned  to  the  size  of  the  posterior  nostril  is  attached,  and  by 
drawing  the  nasal  extremity  of  the  ligature,  and  guiding  the  plug 
behind  the  velum  pendulum  palati,  it  can  be  lodged  in  the  posterior 
nostril.    This  being  done,  the  anterior  nostril  should  be  methodically 
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filled  with  a  long  narrow  bit  of  lint,  when  the  hemorrhage  will  be 
completely  commanded. 

RHINOPLASTICS. 

Restoration  of  the  whole  nose  is  now  performed  as  follows  : — The 
cicatrized  remains  of  the  old  nose  having  been  pared  down  to  a  con- 
siderable depth,  so  that  the  edges  and  the  whole  surface  are  made 
raw — to  which  a  flap  borrowed  from  the  forehead  is  to  be  applied — a 
piece  of  soft  leather,  shaped  of  the  size  required  to  form  the  apex 
and  alse,  is  placed  on  the  forehead,  with  the  narrow  part  between  the 
eyebrows,  and  the  broad  part  upwards.  The  outline  of  the  flap  hav- 
ing been  marked  with  ink  or  with  a  knife,  the  flap  is  dissected  down, 
care  being  taken  to  make  it  of  uniform  depth,  and  not  to  interfere 
with  the  pericranium.  The  neck  of  the  flap  should  be  made  suffi- 
ciently long  to  admit  of  its  being  turned  round  without  injury  to  the 

circulation,  and  to  facili- 
266-  tate  this  turning  round, 

it  is  advisable  to  make 
the  incision  a  little 
longer  on  the  side  to 
which  the  twist  is  to  be 
made.  Bleeding  having 
ceased,  the  flap  should 
be  turned  round,  and  its 
edges,  after  being  care- 
fully adjusted  to  the 
margins  of  the  remains 
of  the  former  organ, 
secured  by  sutures ;  a 
little  oiled  lint  is  placed 
in  the  nostrils  to  support 
the  flap,  and  no  further 
dressings  are  applied  to 
the  part.  The  edges  of 
the  wound  in  the  fore- 
head at  its  lower  part 
are  brought  together  by 
a  suture,  and  the  remaining  part  treated  with  tepid  water-dressings 
to  promote  granulation.  The  organ  having  become  consolidated, 
restoration  of  the  columna  may  be  accomplished  by  the  following 
operation,  recommended  by  Mr.  Liston,  and  practised  by  him  with 
great  success  :— -"  The  inner  surface  of  the  apex  is  first  pared.  A  sharp- 
pointed  bistoury  is  then  passed  through  the  upper  Up,  previously 
stretched  and  raised  by  an  assistant,  close  to  the  nuns  of  the  former 
columna,  and  about  an  eighth  of  an  inch  on  one  side  of  the  mesial 
line.    The  incision  is  continued  down,  in  a  straight  direction,  to  the 
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free  margin  of  the  lip  J  and  a  similar  one,  parallel  to  the  former,  is 
made  ontlie  opposite  side  of  the  mesial  line,  so  as  to  insulate  a  flap 
composed  of  skin,  mucous  membrane,  and  interposed  substance,  about 
a  quarter  of  an  inch  in  breadth.    The  frenulum  is  then  divided,  and 
the  prolabium  of  the  flap  removed.    In  order  to  fix  the  new  columna 
firmly  and  with  accuracy  in  its  proper  place,  a  sewing  needle— its 
head  being  covered  with  sealing-wax  to  facilitate  its  introduction— is 
passed  from  without  through  the  apex  of  the  nose,  and  obliquely 
through  the  extremity  of  the  elevated  flap  :  a  few  turns  of  thread 
suffice  to  approximate  and  retain  the  surfaces.    It  is  to  be  observed 
that  the  flap  is  not  twisted  round  as  in  the  operation  already  detailed, 
but  simply  elevated,  so  as  to  do  away  with  the  risk  of  failure. 
Twisting  is  here  unnecessary,  for  the  mucous  lining  of  the  lip,  form- 
ing the  outer  surface  of  the  columna,  readily  assumes  the  colour  and 
appearance  of  integument,  after  exposure  for  some  time,  as  is  well 
known.    The  fixing  of  the  columna  being  accomplished,  the  edges  of 
the  lip  must  be  neatly  brought  together  by  the  twisted  suture.  Two 
needles  will  be  found  sufficient,  one  being  passed  close  to  the  edge  of 
the  lip  ;  and  they  should  be  introduced  deeply  through  its  substance  ; 
two-thirds,  at  least,  of  its  thickness  must  be  superficial  to  them. 
Should  troublesome  bleeding  take  place  from  the  coronary  artery,  a 
needle  is  to  be  passed  so  as  to  transfix  its  extremities.   The  whole  cut 
surface  is  thus  approximated  ;  the  vessels  being  compressed,  bleeding 
is  prevented  ;  and  firm  union  of  the  whole  wound  is  secured.   The  liga- 
ture of  silk  or  linen,  which  is  twisted  round  the  needles,  should  be  pretty 
thick  and  waxed  ■  and  care  must  be  taken  that  it  is  applied  smoothly. 
After  some  turns  are  made  round  the  lower  needle,  the  ends  should 
be  secured  by  a  double  knot ;  a  second  thread  is  then  to  be  used  for 
the  other  needle,  and  also  secured.    "With  a  view  of  compressing  and 
coaptating  the  edges  of  the  interposed  part  of  the  wound,  the  thread 
may  be  carried  from  one  needle  to  the  other,  and  twisted  round  them 
several  times  ;  but  in  doing  this,  care  must  be  taken  not  to  pull  them 
towards  each  other,  else  the  object  of  their  application  will  be  frus- 
trated, and  the  wound  rendered  puckered  and  unequal.    Last  of  all, 
the  points  of  the  needles  are  to  be  cut  off  with  pliers.    No  farther 
dressing  is  required.    As  previously  remarked,  no  good  end  can  be 
answered  by  any  application,  and  the  separation  of  dressing  may 
afterwards  be  troublesome  ;  discharges  from  the  neighbouring  pas- 
sages are  retained  by  it,  fcetor  is  produced,  and  union  interrupted. 
The  needles  may  be  removed  on  the  third  day  ;  their  ends  are  cleaued 
of  coagulated  blood,  and,  after  being  turned  gently  round  on  their 
axis,  they  are  to  be  cautiously  withdrawn,  without  disturbing  the 
thread  or  the  crust  which  has  been  formed  about  them  by  the  serous 
and  bloody  discharge.    Some  care  is  afterwards  required  from  the 
surgeon  and  patient  in  raising  the  alse,  by  filling  them  with  lint,  and 
thus  compressing  the  pillar  so  as  to  diminish  the  oedematous  swelling 
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which  takes  place  to  a  greater  or  less  degree  in  it,  and  to  repress  the 
granulations.  It  is  besides  necessary  to  push  upwards  the  lower  part 
of  the  column,  so  that  it  may  come  into  its  proper  situation ;  and 
this  is  done  by  the  application  of  a  small  round  roll  of  linen,  sup- 
ported by  a  narrow  bandage  passed  over  it  and  secured  behind  the 
vertex.  Independently  of  the  great  improvement  produced  on  the 
patient's  appearance  by  the  restoration  of  the  lost  part  of  so  impor- 
tant a  feature,  it  may  be  observed,  that,  when  the  columna  has  been 
destroyed,  the  lip  falls  down,  is  elongated,  and  becomes  tumid,  parti- 
cularly at  its  middle,  so  that  borrowing  a  portion  from  it  materially 
ameliorates  the  condition  of  the  part ;  and  the  cicatrix  being  in  the 
situation  of  the  natural  fossa,  is  scarcely  observable." 

Mr.  Liston  further  remarks,  "  The  sensation  of  the  interior  is  much 
less  acute,  and  of  a  different  nature ;  and,  indeed,  when  handled,  the 
sensation  so  occasioned  may  be  referred  to  '  the  parent '  breach  in  the 
forehead — though  this  is  not  by  any  means  so  common  an  occurrence 
as  many  assert.    After  a  time,  however,  the  interior  is  lined  with 
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what  resembles  a  mucous  membrane,  and  exhales  a  mucous  secretion. 
One  of  my  patients  I  have  seen  enjoying  a  pinch  of  snuff,  in  which 
he  largely  indulged,  apparently  with  as  much  gusto  as  the  oldest  and 
most  experienced  nose  could  possibly  have  imparted.  But  even  should 
our  constructions  fail  in  this  accomplishment,  a  nose  is  still  a  nose, 
<  although  there's  nothing  in't.' "  In  one  thing  the  surgeon  cannot  be 
too  careful.  When  the  organ  has  been  lost  by  ulceration,  he  must  be 
well  satisfied  that  all  tendency  to  return  of  the  morbid  action  has 
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ceased,  before  he  ventures  to  affix  a  new  and  healthy  substance,  other- 
wise adhesion  will  fail  ;  or  ulceration  will  destroy,  in  whole  or  in 
part,  what  it  was  his  object  to  raise  perfect  and  entire. 

AFFECTIONS  OF  THE  ANTRUM. 

The  antrum  is  not  unfrequently  the  seat  of  collections  of  matter  of 
various  kinds,  and  sometimes  of  polypi.    It  is  not  unfrequently  occu- 
pied with  a  fluid  of  a  clear  and  glairy  appearance.    Some  remarkable 
examples  of  this  class  are  recorded,  and  two  have  come  under  my 
own  observation.    In  cases  of  this  nature  the  fluid  is  sometimes 
slightly  puriform,  and  very  often  resembles  in  appearance  the  fluid 
found  in  cysts  in  other  parts  of  the  body.    The  walls  of  the  cavity 
become  expanded,  attenuated,  and  in  some  cases  so  thin  as  to  crackle 
on  pressure.    Collections  of  this  nature  are  not  attended  with  symp- 
toms of  the  inflammatory  process.    The  antrum  is  also  subject  to 
acute  and  chronic  abscess ;  but  the  former  rarely  occurs,  except  in 
consequence  of  violence  applied  to  the  bone,  or  of  very  acute  disease 
in  the  teeth  or  gums.    In  all  such  instances  the  grand  indication  is, 
to  make  early,  free,  and  dependent  opening  for  affording  complete 
evacuation  and  preventing  reaccumulation.    If  the  canine  or  one  of 
the  molar  teeth  be  diseased,  it  should  be  extracted ;  the  matter  often 
escapes  through  the  empty  socket,  and  it  is  a  frequent  practice  to  en- 
large this  communication  by  sending  a  trocar  through  the  empty 
socket  into  the  antrum  ;  but  the  more  effectual  mode  of  procuring 
evacuation  and  preventing  reaccumulation  is,  to  make  an  early  free 
opening  by  dividing  the  membrane  of  the  cheek  and  the  attenuated 
parietes  immediately  above  the  molar  teeth.    The  antrum  is  very 
rarely  the  scat  of  any  kind  of  polypus,  except  the  malignant,  which 
is,  of  course,  as  irremediable  here  as  it  is  in  the  nostril.    It  is  of 
great  consequence  not  to  confound  this  affection  or  osteo-cephaloma 
of  the  jaw  with  osteo-sarcoma ;  the  former  being  certain  to  prove 
fatal,  and  the  latter  as  certain  to  be  cured  by  excision  of  the  upper 
jaw,  an  operation  described  in  the  chapter  on  Resections  of  Bone. 
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AFFECTIONS  OF  THE  MOUTH,  THROAT,  AND 
WINDPIPE. 

AFFECTIONS  OF  THE  MOUTH. — CANCER  OF  THE  LIP. 

This  disease  is  almost  entirely  confined  to  the  under  lip.  I  have 
never  seen  it  in  the  upper  lip  as  a  primary  affection,  and  very  rarely, 
indeed,  as  an  extension  from  the  lower  ;  and  it  is  well  known  that 
such  extension  seldom  takes  place.  The  greater  liability  of  the  lower 
lip  to  this  disease  is  supposed  to  arise  from  its  being  much  more  ex- 
posed to  irritation  on  account  of  its  situation  and  mobility.  This 
affection  is  more  frequent  in  males  than  in  females,  and  like  all  others 
of  the  same  class,  is  more  common  after  than  before  the  middle  period 
of  life.  Very  lately,  however,  in  the  Royal  Infirmary,  I  removed  a 
scirrhous  tumour  from  the  lip  of  a  female  under  twenty  years  of  age. 
In  that  case  the  common  and  microscopic  characters  of  carcinoma 
were  exceedingly  distinct. 

The  disease  may  originate  in  a  carcinomatous  tumour  in  the  lip, 
over  which  the  skin  or  mucous  membrane  at  last  ulcerates,  so  that  a 
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Appearanco  of  section  of  cancerous  tumour  of  the  cheek,  a.  Epidermic  scales  and  fusiform 
corpuscles  on  tho  external  Burface.  4.  Group  of  epidermic  scales,  e.  Fibro-elastic  tissue  of 
the  dermis,  d.  Cancer  cells  infiltrated  into  tho  librous  tissue,  and  tilling  up  the  loculi  of  dermis. 
—From  Bennett. 


cancerous  sore  is  constituted ;  or  in  a  warty  excrescence,  which  do- 
generates  into  cancerous  ulceration  ;  or  in  a  superficial  chap,  ulcer,  or 
excoriation.  This  is  the  scirrhus  form  of  carcinoma.  The  lip  is 
liable  to  another  variety  of  this  disease,  known  by  the  names  of 
epithelioma  and  epithelial  cancer.  The  common  and  microscopic 
characters,  the  history  and  progress  of  these  diseases,  have  already  been 
described  in  the  chapter  on  Carcinoma. 
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Treatment.-^  proper  proceeding  is  the  entire  removal  of  the 
mass  by  excision  at  the  earliest  possible  period.    When  the  disease  is 
confined  to  a  moderately  narrow  space,  the 
lip  is  seized  by  the  forefinger  and  thumb  ■  J»ig. 

of  the  left  hand,  and  drawn  out  from  the 
gum.  Two  straight  converging  incisions 
are  then  made  downwards  with  a  sharp 
bistoury,  so  as  to  meet  in  a  point  below, 
including  the  whole  diseased  part  along 
with  a  small  border  of  sound  tissue  in  the 
triangular  or  V  shaped  piece,  which  is  thus 
removed.  I  generally  perform  the  excision 
with  a  single  stroke,  employing  for  that 
purpose  a  very  narrow  straight  bistoury, 


hich  being  carried  down  one  side  admits 


Vm!iiiini#frl.M 


of  being  rapidly  turned  at  an  acute  angle  ; 
after  which  it  is  brought  up  on  the  other  From  Liston. 

aspect  of  the  tumour.  By  this  method  ex- 
cision can  be  very  rapidly  accomplished,  and  by  using  a  very  narrow 
knife,  the  angle  at  the  bottom  of  the  wound  can  be  made  as  sharp  as 
by  the  usual  methods  of  making  two  distinct  incisions  both  carried 
downwards,  or  of  making  one  incision  by  transfixing,  and  the  other 
by  cutting  downwards.  Before  the  operation  is  commenced,  the 
angles  of  the  mouth  may  be  compressed  so  as  to  prevent  the  flowing 
of  blood  from  the  coronary  arteries  during  its  progress  ;  or  the  same 
purpose  may  be  effected  by  pressing  on  the  facial  artery,  on  each  side 
as  it  runs  on  the  groove  at  the  union  of  the  middle  with  the  posterior 
third  of  the  base  of  the  inferior  maxilla. 

The  wound  is  treated  afterwards  as  in  cases  of  hare-lip,  and  the 
necessity  of  tying  bleeding  vessels  is  obviated,  by  making  the  needles 
of  the  twisted  suture  transfix  those  points  from  which  blood  would 
otherwise  flow  in  any  quantity.  When  the  disease  affects  the  greater 
part  or  the  whole  of  the  breadth  of  the  lip,  the  proper  proceeding 
consists  in  removing  the  whole  of  the  disease,  and  performing  the 
operation  of  Serre  of  Montpellier,  for  restoration  of  the  lower  lip. 
This  operation  will  be  afterwards  described. 

HARE-LIP. 

Hare-lip  is  the  name  applied  to  the  condition  in  which  one  or  more 
fissures  exist  in  the  upper  lip.  It  is  usually  congenital,  and  caused 
by  arrest  of  development ;  but  it  may  be  induced  accidentally  by 
wounds.  The  fissure,  when  single,  is  usually  in  the  central  line, 
though  sometimes  it  is  situated  a  little  towards  one  side  :  when  there 
are  two  fissures,  they  are  generally  placed  below  the  apertures  of  the 
nostrils  ;  and  in  this  case,  the  central  portion  of  the  lip  may  be  either 
of  the  full  length,  or,  as  is  more  usual,  merely  a  short  rounded 
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process.  A  mesial  portion  of  the  superior  maxillary  bones  frequently 
projects  forwards,  more  especially  in  double  hare-lip.  Cleft  palate  is 
a  frequent  accompaniment  of  this  condition.  Hare-lip,  when  very 
slightly  marked,  may  not  much  impede  the  child's  sucking;  but 
when  it  is  to  a  greater  extent,  it  may  do  so  very  much — nay,  even 
render  it  impossible.  The  best  time  for  an  operation  for  the  removal 
of  this  deformity  is,  when  most  of  the  temporary  teeth  have  come 
through  the  gums  :  this  is  the  time  usually  preferred  by  the  sm-geon, 
when  it  rests  with  himself  to  decide  ;  but  when  parents  are  unwilling 
to  have  the  operation  delayed,  he  perforins  it  before 
the  commencement  of  dentition.  It  has,  however, 
been  done  with  perfect  success,  and  without  any 
unpleasant  results,  at  all  ages,  from  two  months 
upwards ;  but  it  is  not  desirable,  and  certainly  it 
is  not  necessary,  to  operate  earlier  than  three  or 
four  months  after  brrth,  as  the  operation  can  be 
well  done  at  a  later  period,  and  no  bad  conse- 
quences are  caused  by  delay.  When  a  simple 
fissure  exists  without  malformation  of  the  upper 
maxilla,  it  may  be  rectified  in  the  following  manner  : — A  towel,  or 
large  cloth,  having  been  wrapped  round  the  child,  so  as  completely 
to  secure  its  hands  and  feet,  and  prevent  all  struggling,  it  is  placed  on 
the  nurse's  knee  with  the  head  secured  between  the  surgeon's  knees. 
He  then  seizes  the  lower  corner  of  one  side  of  the  fissure,  between  the 
finger  and  thumb,  and  sends  a  sharp,  narrow,  straight-bladed  bistoury 
through  the  lip,  immediately  above  the  apex  of  the  hiatus,  with  its 
edge  directed  straight  downwards ;  the  blade  is  then  slightly  turned 
so  as  to  direct  the  edge  a  little  outwards,  and  is  brought  down,  cutting 
off  a  thin  slice  from  the  edge  of  the  fissure.  The  opposite  corner  of 
the  lip  is  next  seized,  the  bistoury  is  introduced  at  the  same  point, 

and  is  made  to  cut  off  a  similar  slice 
from  the  other  side.  In  a  central 
fissure  these  two  incisions,  though 
smooth  and  uniform,  should  not  be 
exactly  straight ;  they  should  be  very 
slightly  curved  with  the  convexity 
directed  outwards,  so  that,  when  the 
margins  are  approximated,  the  natural 
fulness  of  the  prolabium  at  this  point 
may  be  preserved.  Without  this  little 
precaution  there  usually  remains  a 
notch  in  the  lip,  which  is  unseemly, 
however  small.  Approximation  of  the 
clean  cut  edges  having  been  effected, 
one  or  two  common  sewing  needles  of 
suitable  size,  and  provided  with  a  knob 
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of  sealing-wax  on  the  head  to  serve  as  a  handle,  or  needles  with 
spear  points,  or  pins  with  spear  points,  both  of  which  are  made 
expressly  for  this  operation,  are  introduced  so  as  to  transfix  both 
margins,  passing  through  about  two-thirds  of  the  thickness  of  the 
lip,  but  not  penetrating  the  mucous  membrane.  Their  points  are 
broken  off  with  a  forceps,  and  a  waxed  ligature  is  then  twisted  in  the 
form  of  the  figure  8  around  their  extremities,  which  emerge  from  the 
integument  at  a  little  distance  from  the  margins  of  the  wound  on  each 
side.  Each  needle  is  supplied  with  a  separate  ligature  ;  because  if  the 
same  thread  be  continued  from  one  needle  to  the  other,  puckering  of 
the  wound  between  the  two  is  apt  to  be  produced.  No  dressing 
whatever  should  be  applied  over  the  wound. 

In  this  operation  it  is  of  great  importance  to  have  the  edges  evenly 
and  uniformly  cut,  meeting  at  a  sharp  angle  above,  so  as  to  facilitate 
accuracy  of  coaptation.  The  sharpness  of  the  bistoury,  and  its  being 
narrow-bladed,  will  contribute  much  to  the  accomplishment  of  both 
these  ends.  One  of  the  needles  may  be  removed  in  two  or  three 
days,  by  gently  twirling  it  round  as  it  is  withdrawn,  the  wax  thread 
rendering  this  manipulation  easy  :  the  other  may  be  taken  away  two 
days  afterwards,  or  in  many  cases  even  sooner ;  but  the  twisted 
threads  which  have  been  soaked  in  the  oozed  blood,  and  in  drying 
have  become  strongly  adherent,  may  be  left  undisturbed  for  several 
days  longer. 

A  double  fissure,  without  malformation  of  the  upper  jaw,  is  treated 
on  similar  principles.    The  lip,  if  tightly  adherent  to  the  gum,  is 
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loosened  sufficiently  by  cutting  the  mucous  membrane.  Then,  if  the 
central  lobe  between  the  two  fissures  be  of  full  breadth  and  length 
down  to  the  prolabium,  the  margins  of  both  fissures  are  pared,  form- 
ing two  complete  and  separate  lines  of  wound  :  but  if  the  central 
portion  be  short  and  rounded,  it  is  sliced  so  as  to  bring  it  to 
a  point  at  the  bottom,  as  is  represented  in  the  accompany  in  g 
wood  engraving,  and  the  margins  on  each  side  being  also  pared  are 
brought  together,  embracing  this  little  part  above,  but  coming  into 
contact  with  each  other  below.  In  both  cases  the  same  needles  serve 
for  both  slits,  being  made  to  transfix  the  central  piece  without  appear- 


'oU  AFFECTIONS  OF  THE  MOUTH. 

ing  on  its  surface,  and  emerging  on  the  skin  a  little  beyond  tlie  outer 
edge  of  each  fissure.  The  threads  are  wound  round  as  before.  In  all 
cases  it  is  preferable  to  operate  on  both  sides  at  once,  and  not  to  make 
two  operations  at  different  periods. 

When  there  is  malformation  of  the  upper  jaw,  so  that  it  projects 
slightly  in  the  centre,  the  case  may  be  treated  without  any  peculiarity 
of  proceeding ;  for  the  steady  yet  gentle  pressure  of  the  united  lip,  as 
I  have  often  seen  in  cases  coming  under  my  own  observation,  gradu- 
ally depresses  the  prominent  piece  of  bone,  at  least  in  young  children. 
But  if  it  project  so  much  as  to  prevent  the  possible  closing  of  the 
fissure  over  it,  it  may  generally  be  pressed  back  by  a  suitably  contrived 
spring  pad,  which  is  kept  applied  with  a  gentle  degree  of  pressure  for 
a  few  hours  daily  during  some  weeks,  after  which  the  operation  may 
be  performed.  This  is  preferable  to  snipping  off  the  piece  of  bone  with 
the  forceps,  a  proceeding  very  rarely  indeed  necessary  in  these  cases. 
When  any  teeth  project  very  much  forward,  they  should  be  extracted 
previous  to  the  operation,  as  the  irritation  caused  by  them  would  be 
apt  to  prevent  adhesion.  In  order  to  prevent  the  needles  from  keeping 
up  a  strain  and  tension  of  parts  in  cases  where  the  fissures  are  very 
wide,  which  might  lead  to  their  being  set  free  by  ulceration,  and  thus 
produce  return  of  hare-lip,  several  varieties  of  apparatus  have  been 
employed  to  press  the  cheeks  forwards  towards  the  mesial  line.  The 
best  for  this  purpose  is  the  apparatus  employed  by  Mr.  Fergusson. 
It  consists  of  a  spring,  forming  the  greater  part  of  a  circle,  with  a 
soft  pad  affixed  to  each  extremity,  and  a  strap  to  prevent  the  appa- 
ratus from  falling  too  far  down;  the  pads  being  directed  forwards,  and 
intended  to  press  in  the  cheeks  and  prevent  their  retraction,  after  they 
have  been  drawn  forwards  by  the  fingers  of  an  assistant.  By  using 
this  apparatus,  and  by  attending  to  a  most  important  point,  namely, 
the  free  division  of  the  mucous  membrane  when  necessary,  so  as  to 
liberate  the  soft  parts  from  the  bone,  and  admit  of  their  being  brought 
forward,  the  worst  possible  deformity  of  this  nature  is  capable  of  being 
perfectly  cured. 

RESTORATION  OP  LIP. 

Restoration  of  a  lip  is  an  operation  occasionally  demanded  ;  in  some 
cases  merely  to  prevent  deformity,  in  others  to  remove  more  serious 
inconveniences,  such  as  imperfect  articulation,  and  a  constant  flow  of 
saliva  outwards. 

The  upper  lip  is  but  little  subject  to  disease,  though  exceedingly 
liable  to  congenital  fissures.  These,  however,  are  usually  so  narrow 
that  their  sides  can  be  approximated  without  difficulty.  But  if  the 
operation  for  hare-lip  be  performed  several  times  on  the  same  indi- 
vidual, and  as  often  fail,  the  repeated  paring  of  the  edges,  and  the 
ulceration  which  sets  the  needles  free,  destroy  the  lip  to  such  an 
extent  that  it  may  be  impossible  agaiu  to  bring  the  parts  together 
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■without  incurring  one  or  other  of  the  following  consequences, — either 
the  commissures  of  the  mouth  will  be  dragged  inwards  so  as  nearly  to 
meet  under  the  columna  of  the  nose  ;  or,  if  the  apposition  be  partially- 
effected  at  the  upper  angle  of  the  fissure,  the  free  border  of  the  lip 
thus  left  will  be  composed  of  the  irregular  margins  which  ought  to 
have  formed  a  direct  continuation  of  the  vertical  junction  above,  and 
not  a  line  obliquely  transverse  to  it ;  and  its  rounded  corners,  at  the 
point  of  union  in  the  centre,  will  leave  a  retiring  angle,  sufficient  still 
to  afford  to  the  lip  a  decidedly  leporine  appearance. 

"When  the  upper  lip  has  been  destroyed  in  this  manner,  Mr.  Syme 
restores  it  by  the  following  method: — After  paring  evenly  the  edges  of 
the  gap,  which  resemble  the  limbs  of  the  capital  A  set  very  widely, 
or  at  an  obtuse  angle,  he  makes  an  incision  about  an  inch  and  a 
quarter  long,  or  about  the  same  length  as  the  pared  border,  across 
each  cheek,  outwards  and  a  little  upwards,  in  the  direction  of  the 
zygoma.  These  four  incisions  resemble  a  widely-printed  W.  The 
mai-gins  of  the  central  gap  can  now  be  readily  approximated,  and 
secured  in  the  usual  way  by  the  twisted  sutures.  A  stitch  of  the 
interrupted  suture  may  be  required  at  the  outer  part  of  the  lateral 
incisions,  the  upper  margins  of  which,  being  drawn  inwards,  chiefly 
form  the  prolabium,  while  the  natural  elasticity  of  the  integument 
prevents  the  injurious  straining  of  this  edge,  or  the  rough  corrugation 
of  the  lower  border. 

The  lower  lip,  much  more  frequently  than  the  upper,  requires  to 
have  a  large  portion  removed,  when  the  intractable  or  malignant 
affections,  to  which  it  is  so  liable,  have  been  allowed  to  pursue  their 
course  for  a  considerable  period.  Here  the  gap  is  generally  of  more 
formidable  dimensions,  and  is  more  inconvenient  than  even  an  ex- 
tensive fissure  of  the  upper  lip,  as  there  is  in  this  case  greater  diffi- 
culty in  restraining  the  outward  flow  of  saliva. 

Professor  Syme  has  successfully  restored  the  deficiency  by  the 
following  operation:— A  triangular  excision  of  the  diseased  mass 
having  been  made,  two  straight  incisions  are  carried  from  its  apex 
downwards  and  outwards,  nearly  in  a  continuous  line  with  the  cut 
margins  of  the  V  shaped  hiatus,  forming  thus  far  the  letter  X.  Each 
of  these  lower  cuts  is  finished  off  by  being  continued  outwards  for  a 
short  distance  in  a  curve,  the  convexity  of  which  is  directed  down- 
wards, and  the  free  extremity  turned  upwards.  The  flaps  thus  formed 
are  detached  from  their  underlying  connexions,  as  far  outwards  as 
the  extremities  of  the  gaps  above,  and  of  the  curved  prolongation  of 
the  downward  incisions  below.  The  obliquely-placed  V  margins,  from 
which  the  diseased  tissue  has  been  cut,  can  now  be  made  horizontal 
by  raising  their  inferior  internal  angles,  forming  thus  the  free  border 
of  the  new  lip  ;  the  outer  edges  of  the  straight  parts  of  the  incisions 
which  were  carried  obliquely  downwards  and  outwards,  become  by 
the  same  movement  vertical,  and  are  brought  into  mutual  apposition  • 
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and  the  curved  portions  immediately  below  and  outside  accommodate 
themselves  along  the  sides  of  the  triangular  tongue  of  integument, 
from  contact  with  which  the  straight  margins  of  the  incisions  have 
just  been  elevated.  The  elasticity  of  the  skin  prevents  any  undue 
straining  or  unseemly  corrugation,  which  might  otherwise  have 
occurred  in  the  adjustment  of  these  curved  lower  parts  of  each  incision. 
The  twisted  suture  is  employed  to  retain  in  coaptation  the  vertical 
line  of  union  thus  effected,  from  the  border  of  the  lip  down  to  the 
point  where  the  two  lateral  parts  of  the  wound  branch  off.  Thelower 
of  the  three  or  four  needles  required  for  this  purpose  should  also 
transfix  the  apex  of  undetached  skin  which  occurs  at  this  last  point. 
About  the  same  number  of  stitches  of  the  interrupted  suture  are  then 
inserted,  to  connect  the  edges  of  each  of  the  two  diverging  incisions 
below. 

Professor  Serre  of  Montpellier  has  suggested  and  practised  a  method 
of  forming  a  new  lower  lip,  presenting  the  two  great  advantages  of 
being  lined  by  a  mucous  membrane,  and  having  no  tendency  to  fall 
down.  This  consists  in  making  two  incisions,  one  from  each  end  of 
the  lip  downwards,  which  meet  in  the  mesial  line  a  little  above  the 
pomum  Adami.  Other  two  incisions  are  then  made  horizontally 
from  the  angle  of  the  mouth  to  the  borders  of  the  masseter  muscles,  in 
a  line  with  the  teeth  of  the  upper  jaw,  and  below  the  level  of  the 
parotid  duct.  These  two  latter  incisions  extend  through  the  whole 
thickness  of  the  cheeks.  The  flaps  included  between  the  incisions  on 
each  side  are  then  carefully  separated  from  the  subjacent  parts,  and 
the  margins  brought  together  and  retained  by  hare-lip  pins  and  twisted 
sutures.  The  integument  and  mucous  membrane  are  then  also  brought 
together  at  the  edge  of  the  new  lip  by  means  of  a  few  simple  sutures. 
I  have  frequently  performed  this  operation,  and  consider  it  admirably 
adapted  for  the  purpose  for  which  it  is  intended. 

EPULIS. 

Mr.  Liston  gave  the  following  description  of  epulis,  and  of  the 
operation  for  its  removal  : — 

"  The  tumour  of  the  gum,  epulis,  is  often  a  simple  growth  of  the 
same  consistence  as  the  structure  from  which  it  proceeds,  and  not 
likely  to  be  reproduced  when  the  exciting  cause  has  been  removed 
and  the  entire  disease  extirpated  ;  its  frequent  cause  is  decay  of  some 
part  of  one  or  more  teeth, — the  crown,  neck,  or  fang, — or  it  may  arise 
from  their  being  crowded  and  displaced.  The  lower  jaw  is  the  most 
common  situation  of  epulis,  but  the  upper  jaw  is  by  no  means  exempt 
from  it ;  it  usually  appears  in  the  front  of  the  mouth,  and  occasionally 
at  the  root  of  the  molares;  some  of  the  large  tumours  in  my  collection, 
removed  along  with  the  upper  jaw,  appear  originally  to  have  com- 
menced in  the  alveolar  ridge.  The  size  and  extent  of  epulis  are  various; 
it  may  be  confined  to  the  gum  betwixt  two  teeth,  or  it  may  involve 
several  if  it  had  been  long  neglected  ;  and  it  may  be  attended  with 
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alteration  in  structure  of  the  alveolar  processes  and  their  covering. 
The  disease  is  generally  connected  with  affections  of  the  permanent 
teeth,  but  it  is  also  met  with  as  a  disease  of  infancy.  About  eight 
years  ago,  I  had  occasion  to  remove  a  very  large  tumour  of  this  nature 
along  with  several  decayed  temporary  teeth,  and  their  alveolar  pro- 
cesses, from  the  lower  jaw  of  a  boy  of  ten  years,  in  the  North  London 
Hospital.  It  was  doubtful,  from  the  extent  of  the  disease,  whether 
or  not  it  might  be  necessary  to  remove  the  whole  thickness  of  the  bone 
to  some  extent ;  accordingly,  the  cheek  was  divided  so  as  to  expose  it 
thoroughly  and  permit  a  satisfactory  examination,  yet  in  such  a  way 
as  to  leave  no  deformity;  the  tumour  was  insulated,  and  removed  by 
a  small  saw  and  cutting-forceps,  leaving  the  crown  and  pulps  of  the 
permanent  molares  exposed  j  and  the  parts  healed  over  them.  There 
is  now  no  appearance  whatever  of  disease,  and  very  little  of  any 
operation  having  been  performed  ;  the  permanent  grinders  are  coming 
forward,  and  appear  quite  regular  and  healthy. 

"  The  tumour  of  the  gum  is  of  slow  growth  ;  it  generally  remains  of 
the  same  firm  consistence,  and  its  attachments 
are  broad  and  firm  ;  its  surface,  even  when 
large,  is  covered  by  smooth  membrane,  and  is 
often  unbroken,  becomes  lobulated,  and  un- 
less it  projects  from  the  mouth  and  is  exposed 
to  inj  ury,  the  teeth  are  loosened,  and  present 
in  various  parts  of  the  tumour,  and  around 
their  base  some  excitement  may  be  kept  up, 
with  even  some  ulceration  and  discharge. 
The  tumour  is  not  of  a  malignant  nature  in 
general,  and  even  in  its  advanced  stages  is  not 
inclined  to  contaminate  the  parts  in  its  neigh- 
bourhood ;  if  thoroughly  removed,  it  does  not 
return.    A  soft  tumour  of  the  gum,  rapid  in 
its  progress,  broken  on  its  surface,  and  fur- 
nishing fetid  and  bloody  discharge,  is  some- 
times met  with ;   there  is   no  clanger  of 
mistaking  the  one  kind  for  the  other,  the  remediable  for  the  malig- 
nant ;  and  fortunately  the  latter  is  rare.    One  case  of  the  hard  cancer 
of  the  gum  and  alveolar  ridge  of  the  upper  jaw  was  sent  to  the  hospital 
very  lately  for  operation,  but  of  course  refused.    I  have  seen  lately 
several  cases  of  decidedly  malignant  disease  springing  from  the  gum 
The  two  cuts  introduced  on  the  next  page  are  intended  to  show  the  con- 
trast between  the  fibrous  benign  tumour  of  the  jaw,  and  the  malignant 
growth  from  the  gums.    The  one  smooth  on  the  surface,  sW  in -its' 
growth  and  unattended  by  pain  ;  the  other  ragged,  rapidly  increased,' 
and  attended  with  great  suffering  to  the  patient 

"  The  operation  for  the  removal  of  epulis  is  modified  according  to  the 
size  and  situation  of  the  tumour  j  one  or  more  teeth  must  always  be 
sacrificed  in  order  that  the  proceeding  may  be  effectual.    In  general 
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swelling  and  thickening  of  the  alveolar  ridge  and  its  coverings,  the 
mere  removal  of  those  bodies  that  are  offending  will  often  be  followed 
by  subsidence  of  all  alarming  appearances  and  uneasy  feelings.  But 
in  order  to  extirpate  effectually  any  morbid  growth  proceeding  from 


Fig.  276. 


Fig.  277. 


the  investments  and  roots  of  the  teeth,  these  must  first  be  extracted. 
There  is  no  use  in  attempting  to  remove  the  tumours  otherwise.  The 
disease  will  be  reproduced  again  and  again,  if  any  of  the  part  affected 
is  left,  or  if  the  tissue  from  which  it  grows  is  not  extirpated  with  it. 
I  saw  a  young  gentleman  some  time  ago,  a  pupil  of  the  Junior  School 
of  the  University,  who  had  been  subject  to  repeated  ojserations  for  the 
removal  of  a  small  epulis,  from  which  he  had  endured  much,  and  on 
one  occasion  lost  a  good  deal  of  blood  ;  no  teeth  had  been  extracted. 
I  laid  hold,  as  a  preliminary  step,  of  the  first  large  molar  tooth,  be- 
twixt which  and  the  second  the  new  tumour  lay.  This  was  extracted, 
and  along  with  it  came  the  tumour,  quite  clean  and  entire,  attached 
to  the  peridental  membrane  of  the  neck  of  the  tooth.  No  incisions 
had  been  made,  and  there  was  no  interference  with  the  alveoli :  the 
disease  did  not  return.    In  dealing  with  growths  of  considerable  size, 

after  the  removal  of  the  iinnie- 
Fig.  278.  diately   adjoining   teeth,  they 

must  be  surrounded  by  an  inci- 
sion made  with  a  strong-pointed 
knife,  and,  if  need  be,  part  of 
the  alveolar  process  is  also  taken 
away  with  cross-cutting  forceps. 
If  the  tumour  is  large,  and  the 
alveolar  process  deeply  impli- 
cated, it  will  be  prudent,  after 
having  made  the  incisions,  and 
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removed  teetli  on  each  side  of  the  disease,  to  cut  down  the  bone  with 
a  tine  saw,  before  applying  the  forceps.    In  order  to  gain  free  access 

Fig.  279. 


to  large  tumours  connected  with  the  molares,  it  will  sometimes  be 
prudent  to  divide  the  cheek  to  some  extent ;  the  pain  and  duration  of 
the  operation  will  thus  be  much  diminished,  a  better  chance  will  thus 

Fi?.  280. 


Fig.  281. 


be  afforded  of  making  the  proceeding  effectual,  and  if  matters  are  well 
managed,  as  regards  the  direction  of  the  incision  and  the  after  dress- 
ing, there  will  be  little  or  no  consequent  deformity.  This  rather 
severe  proceeding  of  cut- 
ting open  the  cheek  is, 
however,  generally  avoid- 
ed, if  the  operator  is  pro- 
vided with  strong  and 
well-made  cutting-forceps, 
slightly  bent  beyond  the 
joint. 

"Tumours  commencing 
in  the  gum,  sockets,  or  surface  of  the  bone,  are  sometimes  neglected 
so  long,  are  allowed  to  gain  such  a  size,  and  to  take  such  a  hold  of  the 
upper  or  lower  maxilla,  that  the  whole  disease  cannot  be  eradicated 
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without  at  the  same  time  taking  away  thoso  bones  in  whole  or  in  part. 
The  superior  maxilla,  as  already  said,  is  often  the  seat  of  epulis,  of 
unlimited  growth,  but  still  of  a  simple  and  benign  disposition.  I  am 
almost  inclined  to  believe,  that  the  case  from  which  the  above  sketch 
was  made  might  have  been  originally  of  this  nature.  The  tumour 
had  been  removed  when  recent,  but  only  in  part,  and  grew  again,  till 
after  many  years  it  presented  the  above  very  formidable  appearance. 
It  was  extirpated  successfully,  as  detailed  in  the  '  Lancet.'  The 
superior  maxilla  of  one  side,  and  part  of  the  other,  were  necessarily 
taken  away,  yet  the  disease  seemed  to  have  sprung  entirely,  in  the 
first  instance,  from  the  alveolar  ridge ;  it  overlapped  the  palatine  arch 
and  other  parts  of  the  bone,  but  these  are  unaffected ;  and  the  antrum, 
though  narrowed  a  little,  is  quite  free  from  disease,  its  lining  mem- 
brane being  entire  and  healthy.  A  sketch  of  the  appearance  presented 

Fig.  282. 


before  the  patient  left  the  hospital  is  here  introduced,  in  order  to  show 
how  little  deformity  remained  after  so  formidable  and  extensive  an 
operation.  The  scars  on  the  upper  lip  are  the  result  of  the  previous 
unsuccessful  attempt  to  remove  the  disease.  This  patient  came  to  the 
hospital  in  the  course  of  this  autumn  (1845),  on  account  of  some 
internal  ailment  unconnected  with  her  former  malady,  and  altogether 
free  from  disease  of  the  face." 

FISSURE  OF  THE  PALATE. 

Congenital  Fissure  affects  sometimes  the  uvula  merely  J  sometimes 
the  whole  velum  palati,  the  hard  palate  being  entire  ;  sometimes  the 
bones  only,  the  velum  being  entire  \  sometimes  the  velum  palati  and 
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bones,  as  far  forward  as  the  alveolar  process,  in  which  case  the  fissure 
is  invar  iably  in  the  mesial  plane ;  and  sometimes  the  velum  palati, 
the  hard  palate,  and  alveolar  arch— a  case  in  which  the  fissure,  if 
single  in  front,  diverges  a  little  to  one  side,  where  it  goes  through  the 
arch,  but  if  double,  the  state  of  the  palate  resembles  the  outline  of 
the  letter  Y:  sometimes,  also,  the  fissure  of  the  whole  palate  is  com- 
bined with  hare-lip. 

Extensive  fissure  causes  great  difficulty  in  sucking,  as  the  food  in 
being  swallowed  passes  through  the  nostrils ;  it  also  causes  great  im- 
pediment in  articulation,  rendering  it  exceedingly  indistinct  and  dis- 
agreeable. 

When  fissure  of  the  palate  is  combined  with  hare-lip,  the  first  pro- 
ceeding should  be  to  remove  the  latter  deformity  ;  this  having  been 
effected,  the  velum  palati,  if  the  fissure  be  not  of  very  great  breadth, 
should  be  made  the  subject  of  operation  :  after  which  most  surgeons 
reoommend  simply  that  the  hard  palate  should  be  covered  by  a  plate. 
For  fissure  of  the  hard  palate  alone,  the  advice  hitherto  usually  given 
has  been,  that  the  patient  should  wear  a  plate  properly  prepared  and 
fitted  by  a  dentist ;  but  Warren  of  Boston  has  proposed  to  detach 
the  soft  palate  from  the  palatal  arch,  to  vivify  the  edges  of  the 
detached  portions,  and  to  unite  them  in  the  middle  by  means  of 
stitches.  This  operation  has  been  practised  by  Mr.  Pollock  with 
perfect  success,  and  constitutes  another  of  the  triumphs  of  modern 
surgery.  For  fissure  of  the  soft  palate,  the  operation  of  staphyloraphy, 
or  velo-synthesis,  is  resorted  to ;  an  operation  practised  by  Roux, 
Graefe,  and  others,  but  brought  to  its  present  greatly  improved  state 
by  Professor  Fergusson  of  King's  College  Hospital,  who  may  be  said 
to  have  proposed  a  new  mode  of  staphyloraphy,  the  principle  of  which 
is,  to  divide  the  muscles  that  draw  the  flaps  from  each  other  and 
widen  the  fissure.  By  this  means  the  velum  is  put  into  a  state  of 
repose,  and  the  pared  edges  are  in  less  danger  of  being  pulled  asunder 
during  the  process  of  union.  Professor  Fergusson  divides  the  levator 
palati  and  palato-pharyngeus  muscles,  and  in  some  cases  the  palato- 
glossus. 

Mr.  Fergusson  gives  the  following  description  of  his  operation  : — 
"  With  a  knife  whose  blade  is  somewhat  like  the  point  of  a  lancet, 
the  cutting  edge  being  about  a  quarter  of  an  inch  in  extent,  and  the 
flat  surface  being  bent  semicircularly,  I  make  an  incision,  about  half 
an  inch  long,  on  each  side  of  the  posterior  nares,  a  little  above  and 
parallel  to  the  palatine  flaps,  and  midway  across  a  line  straight  down- 
wards from  the  lower  opening  of  the  Eustachian  tube,  by  which  I 
divide  the  levator  palati  on  both  sides,  just  above  its  attachment  to 
the  palate.  If  care  be  taken,  in  dividing  the  levator  palati,  not  to 
run  the  knife  towards  the  upper  and  back  part  of  the  pharynx,  there 
is  no  harm  to  be  dreaded  from  the  incision  above  described.  '  Were 
the  instrument  carried  far  upwards  and  backwards,  the  internal 
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carotid  would  be  in  danger;  but  if  its  point  be  pushed  straight  out- 
wards and  forwards,  it  will  sink  into  the  pterygoid  fossa,  and  possibly 
divide  the  tensor  palati  muscle,  where  it  can  come  in  contact  with  the 
external  pterygoid  process  only.  Next  I  pare  the  edges  of  the  fissure 
with  a  straight,  blunt-pointed  bistoury,  removing  little  more  than  the 
mucous  membrane  ;  then,  with  a  pair  of  long,  blunt-pointed  curved 
scissors,  I  divide  the  posterior  pillars  of  the  fauces,  immediately 
behind  the  tonsil,  and,  if  it  seems  necessary,  cut  across  the  anterior 
pillar  too  j  the  wound  in  each  part  being  about  a  quarter  of  an  inch 
in  extent.  Lastly,  stitches  are  introduced  by  means  of  a  curved 
needle  set  in  a  handle  ;  and  the  threads  being  tied,  so  as  to  keep  the 
cut  edges  of  the  fissure  accurately  in  contact,  the  operation  is  com- 
pleted." 

There  are  many  precautions  on  the  observance  of  which  the  success 
of  this  operation  will  in  a  great  measure  depend.  Some  of  these  are, 
that  the  general  health  be  good — that  the  patient  has  attained  an  age 
to  understand  the  necessity  of  remaining  tranquil,  and  of  making  as 
little  movement  of  parts  as  possible  during  and  for  some  days  after 
operation — that  previous  to  operation  the  parts  be  accustomed  to  the 
contact  of  instruments — that  the  muscles  be  perfectly  divided,  so  as 
to  put  the  parts  into  a  state  of  complete  repose — that  all  bleeding 
should  be  allowed  to  cease  before  the  introduction  of  the  sutures — 
that  the  sutures  be  not  drawn  too  tight,  lest  they  should  cause  ulcera- 
tion, or  cut  their  way  through,  or  produce  tension  when  the  slight 
swelling  of  parts  supervenes,  the  operator  remembering  that  no 
undue  traction  should  be  made  upon  the  parts,  and  that  the  object  of 
the  sutures  is  "  to  hold  and  not  to  draw  the  parts  together" — that 
speaking  should  be  interdicted — that  nourishing  food  in  a  fluid  state 
should  be  cautiously  swallowed — that  no  solid  food  should  be  given 
until  perfect  union  has  taken  place — that  the  sutures  be  not  disturbed 
for  eight  or  ten  days — and  that  they  should  be  cut  across  with  a 
pair  of  scissors  and  drawn  out  in  their  order  from  above  downwards. 
That  it  was  most  fortunate  that  the  happy  thought  occurred  to  Mr. 
Fergusson  to  divide  the  muscles,  is  proved  by  the  great  success  of  the 
operation.  Mr.  Fergusson  has  operated  55  times,  and  been  successful 
in  all  but  2.  Among  many  others  who  have  performed  this  opera- 
tion with  success  may  be  mentioned  Mr.  Tatum,  Mr.  Avery,  Mr. 
Quain,  Mr.  Gay,  Mr.  Bowman,  Mr.  Walton,  and  Mr.  Browne  of 
Belfast. 

Mr.  Pollock  has  not  only  practised  with  success  Warren's  opera- 
tion, already  described,  for  closing  openings  in  the  hard  palate,  and 
facilitated  its  performance  by  the  invention  of  suitable  instruments 
for  the  purpose,  but  he  has  made  a  modification  of  the  manner  of 
dividing  the  levator  palati,  which  makes  the  carrying  out  of  this 
part  of  Mr.  Fergusson's  suggestion  much  more  easy  than  by  Mr.  Fer- 
gusson's  method.    He  passes  a  ligature  through  the  corner  of  the 
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palate  to  enable  him  to  draw  it  forward  and  to  the  opposite  side  ;  he 
then  sends  a  narrow-bladed  knife  from  before  backwards  through  the 
soft  palate  at  the  inner  side  of  the  hamular  process,  and  by  raising 
and  depressing  the  handle,  fulfils  in  the  most  simple,  easy,  and  certain 
manner  Mr.  Fergusson's  all-important  indication,  to  divide  the  levator 
palati  muscle.  Mr.  Pollock  has  operated  with  great  success,  and 
nothing  could  be  more  perfectly  satisfactory  than  the  result  in  some 
of  his  cases  which  he  had  the  kindness  to  show  to  me.  Mr.  Browne  of 
Belfast  has  also  drawn  particular  attention  to  this  subject,  and  pub- 
lished some  excellent  papers  upon  it.  He  has  operated  successfully 
in  a  considerable  number  of  cases,  one  of  which  I  had  the  gratification 
of  seeing  in  Belfast.  Mr.  Browne  divides  the  levator  palati  from 
behind,  according  to  Mr.  Fergusson's  method ;  but  if  any  tension  or 
motion  be  discoverable  after  the  ligatures  are  tied,  he  removes  it  by 
sending  a  narrow  knife  through  the  palate  from  before  backwards,  in 
the  situation  recommended  by  Mr.  Pollock ;  he  introduces  the  liga- 
tures very  easily  and  quickly  by  means  of  a  porte  aiguille ;  he  uses  a 
double  ligature,  and  ties  it  by  a  very  nice  method,  quite  different 
from  tbe  mode  of  tying  the  common  suture,  and  also  from  the  mode 
which  commences  with  a  running  knot  on  one  end  of  the  ligature 
through  which  the  other  is  drawn. 

ABSCESS  OF  THE  TONSIL,  AND  CHRONIC  ENLARGEMENT  OF  THE 

TONSILS. 

It  is  not  unfrequently  necessary  to  open  an  abscess  in  the  tonsil. 
For  this  purpose  some  use  a  lancet  enclosed  in  a  sheath  ;  but  I  have 
uniformly  employed  the  instru- 
ment used  by  Professor  Fergusson  Fig.  283. 
and    many    others,    namelyj  a 
straight  bistoury   enveloped  in 
lint  to  within  about  half  an  inch 
of  the  point.    The  important  pre- 
caution to  be  observed  is,  to  keep 
the    point    of  the  instrument 
directed  backwards  and  not  out- 
wards, lest  the  internal  carotid 
artery  should  be  endangered. 

Chronic  enlargement  of  the 
tonsil  not  unfreqiiently  takes 
place  to  such  an  extent  as  to 
cause  narrowing  of  the  isthmus 
faucium,  giving  rise  to  difficulty 
of  swallowing  and  breathing,  and 
indistinct,  disagreeable  articula- 
tion. The  disease  consists  of 
aimple  hypertrophy,  and  when  it 
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does  not  yield  to  proper  treatment,  the  judicious  proceeding  is,  to 
shave  off  the  tonsil  on  a  level  with  the  folds  of  the  velum. 

The  patient  being  placed  opposite  a  good  light,  and  the  tongue 
depressed,  the  surgeon  seizes  the  tonsil  with  a  vulsellum,  and  then 
applies  the  long,  narrow,  blunt-pointed  knife  to  the  under  part  of  the 
tonsil,  and  by  a  gentle  sawing  movement,  shaves  it  off  on  a  level  with 
the  folds  of  the  velum.  In  removing  the  left  tonsil,  it  will  be  con- 
venient to  hold  the  vulsellum  in  the  left  hand,  and  the  knife  in  the 
right  j  and  in  removing  the  right  tonsil,  to  hold  the  vulsellum  in  the 
right  hand,  and  the  knife  in  the  left.  I  have  never  seen  much  he- 
morrhage after  this  operation,  and  have  invariably  found  it  most 
satisfactory  in  its  results. 

For  removing  a  part  or  the  whole  of  the  uvula,  a  spring  forceps  or 
vulsellum  for  seizing,  and  a  pair  of  curved  scissors  for  cutting,  answer 
as  well  as  any  instruments  that  could  be  desired. 


THE  LARYNGOSCOPE  AND  ITS  CLINICAL  APPLI- 
CATION. 

When  I  was  about  to  send  this  sheet  to  press,  the  following  de- 
scription of  the  laryngoscope  appeared  in  the  "  Edinburgh  Medical 
Journal :" — 

"  Physicians  have  long  endeavoured  to  facilitate  the  means  for  phy- 
sical diagnosis  in  those  diseases  situated  in  localities  of  difficult  access. 
The  Academies  of  Medicine  in  France  have  very  recently  discussed 
the  merits  of  an  apparatus  intended  to  illuminate  the  openings  of 
the  principal  cavities  in  the  body.  We  can  recollect  the  attempts 
made  even  to  illuminate  the  interior  of  the  urethra ;  and  now  we 
have  an  instrument  brought  forward  for  the  exploration  of  the 
larynx  and  such  parts  of  the  pharynx  as  are  inaccessible  to  ordinary 
inspection. 

"  This  method  of  examination,  of  which  the  first  employment  seems 
to  date  back  several  years,  originated  in  Germany.  In  1855,  M. 
Garcia  had  an  instrument  constructed  for  the  same  purposes  as  those 
now  under  notice,  and  even  named  it  the  laryngoscope ;  but,  owing 
to  the  results  obtained  by  it  being  unsatisfactory,  it  was  very  soon 
abandoned  as  useless;  and  it  is  only  since  1857  that,  owing  to  cer- 
tain practitioners  in  Germany  having  devoted  their  attention  to  the 
subject,  and  having  made  numerous  experiments  towards  the  per- 
fecting of  an  apparatus  of  the  kind,  an  instrument  has  been  produced 
capable  not  only  of  assisting  the  diagnosis,  but  of  serving  to  guide 
the  hand,  and  otherwise  assist  in  the  treatment  of  disease  of  these 
parts. 

"  It  is  chiefly  to  the  labours  of  MM.  les  Docteurs  Turck,  of  the 
General  Hospital  at  Vienna,  and  Czermak,  professor  of  physiology  in 
the  University  of  Pesth,  that  we  owe  the  principal  facts  ascertained  in 
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regard  to  such  appliances  and  their  construction ;  while  their  first 
practical  application  as  adjuvants  in  clinical  medicine  has  been  made 
by  MM.  Semeleder,  Stoerk,  Gerhardt,  and  some  others. 

"  The  instrument  used  by  M.  Czermak  consists  of  a  small  mirror, 
square  or  oval,  or  even  round  in  shape,  and  having  a  handle  fixed  to 
it  at  one  corner  or  side.  The  size  of  the  mirror  should  correspond 
with  the  size  of  the  parts  to  be  examined  ;  but  between  15  and  30 
millimetres,  or  perhaps  an  average  size  of  20  millimetres  in  diameter, 
is  the  dimension  suited  for  the  majority  of  cases.  The  thickness  of 
the  mirror  should  be  about  2  millimetres,  as  any  smaller  size  is  apt  to 
become  cool,  and  to  have  vapours  condensed  upon  its  surface,  and  so 
lead  to  inconvenience  during  its  use.  The  handle  should  be  about 
8  or  9  centimetres  long,  and  so  flexible  that  it  may  be  adapted  to  the 
parts,  and  yet  not  be  liable  to  bend  during  its  application.  The  most 
important  point  is  the  mode  of  obtaining  a  sufficient  amount  of  light 
during  this  process ;  and  in  order  to  do  so,  M.  Czermak  does  not 
depend  upon  the  light  of  the  sun,  as  others  have  done,  but  adopts  the 
method  of  artificial  illumination  employed  by  Professor  Helmholtz  in 
ophthalmoscopic  operations. 

"  The  mode  of  procedure  in  using  this  instrument  is  as  follows  : — 
The  patient  is  seated  in  front  of  the  operator ;  the  hands  resting  on 
the  knees,  the  body  inclined  forward,  the  head  thrown  back,  the 
mouth  widely  opened,  and  the  tongue  as  much  depressed  and  flattened 
as  possible.  The  operator  sits  vis-ob-vis  with  the  patient,  and  grasps 
the  knees  between  his,  having  taken  care  to  place  the  patient  in  the 
fullest  light  of  a  lamp  placed  upon  a  table  at  his  right  hand,  the  lamp 
having  a  beak  or  neck,  as  in  the  ophthalmoscopic  apparatus,  which 
shall  throw  a  vivid  stream  of  light  into  the  back  part  of  the  mouth. 

"  The  next  stage  in  the  procedure  is  to  introduce  the  mirror,  suffi- 
ciently warmed  and  adapted  to  the  part  desired  to  be  examined.  In 
order  to  effect  this,  the  patient  is  told  to  take  a  deep  inspiration,  and 
emit  the  sound  of  the  letter  6  alternately.  During  this  manoeuvre  the 
mirror  is  introduced  under  the  velum  palati,  thus  raised  for  the  mo- 
ment, and  then  directed  so  as  to  suit  the  position  of  the  part  to  be 
inspected.  This  process,  which  is  that  recommended  by  Gracia,  has 
been  improved  by  Czermak,  who,  besides  the  reflecting  mirror,  adds 
an  illuminating  one,  with  an  opening  in  its  centre,  through  which  the 
eye  of  the  operator  is  directed ;  and  this  second,  or  illuminating 
mirror,  is  fixed  either  round  the  head  of  the  surgeon,  or  in  the  man- 
ner of  a  pair  of  spectacles,  or  held  between  his  teeth — the  latter  being 
the  plan  followed  by  Czermak. 

"  Laryngoscopy  thus  performed  by  a  dexterous  and  experienced  hand 
— because  it  requires  much  experience  to  acquire  facility  in  its  prac- 
tice— enables  not  only  the  deeper  portions  of  the  larynx  to  be  ex- 
amined, but  even  the  bifurcation  of  the  bronchi  to  be  distinguished  ; 
and  in  this  manner  M.  Czermak  has  diagnosed  cases,  where  hoarseness 
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was  supposed  to  be  of  a  nervous  nature,  to  be  cases  of  organic  disease 
of  the  vocal  chords,  etc.,  etc. 

"  The  following  are  a  few  of  those  cases  in  which  this  instrument 
nas  been  lately  employed  with  decided  advantage,  and  as  a  fully  re- 
cognised adjuvant  to  our  means  of  medical  diagnosis  : — 

"  1st.  At  the  Hotel-Dieu,  M.  Trousseaux  has  employed  it  in  several 
cases,  and  also  in  his  private  practice. 

"2nd.  At  the  Hopital  St.  Antoine,  M.  Lasegue  has  adopted  its  use. 

"  3rd.  At  the  Hopital  de  la  Charite  it  is  employed  by  M.  Beau. 

"  4th.  At  the  H6pital  des  Enfans,  by  M.  Bouvier. 

"  5th.  At  the  Hopital  du  Val-de-Grace,  by  MM.  Michel,  Levy,  and 
Champouillon. 

"  6th.  At  the  H6pital  Lourcine,  by  M.  Desornieaux. — Gazettes  des 
Hdpitaux,  March  and  April,  1860. 

"  [The  late  eminent  surgeon,  Mr.  Liston,  had  also,  many  years  ago, 
directed  his  attention  to  the  construction  of  an  instrument  for  the 
examination  of  the  larynx.]" 

DISEASES  OF  THE  THROAT,  EPIGLOTTIS,  AND  WINDPIPE. 

For  an  instructive  account  of  all  that  it  is  important  to  know  re- 
garding the  diseases  of  this  region,  I  beg  to  refer  the  reader  to  a  clear 
and  exceedingly  able  work  on  "  Diseases  of  the  Throat,  Epiglottis,  and 
Windpipe,"  just  published  by  Dr.  Gibb.  The  symptoms,  pathology, 
and  treatment  of  the  numerous  affections  are  described  with  remarkable 
clearness,  within  reasonable  limits ;  and  as  Ryland's  work  on  these 
subjects  has  long  been  out  of  print,  Dr.  Gibb's  treatise  supplies  a 
deficiency,  and  conveys  much  information  of  the  greatest  pi-actical 
importance.  Some  of  the  numerous  affections  described  by  Dr.  Gibb 
are — Follicular  disease  of  the  throat  and  air-passages — chronic  disease 
of  the  windpipe — displacement  of  the  cartilages — ulceration — destruc- 
tion and  ultimate  exfoliation — lesions  of  the  epiglottis — suppression 
and  loss  of  voice — the  sore  throat  from  oratoiy,  public  speaking,  and 
singing — ossification  and  calcification  of  the  cartilages — saccharine 
throat — nervous  sore-throat — hysterical  affections  of  the  throat — 
laryngismus  stridulus — diphtheria — croup — acute  laryngitis — oedema 
of  the  glottis — erysipelas  of  the  windpipe — sore-throat  from  gout 
and  scarlet  fever — rubeola,  from  tobacco  and  syphilis — polypus  of  the 
throat — polypus  and  other  tumours  of  the  windpipe — dislocations  and 
fractures  of  the  os  hyoides,  hitherto  undescribed,  and  for  the  first 
time  considered — and  fractures  of  the  cartilages  of  the  larynx.  This 
simple  enumeration  of  many  of  the  affections  described  by  Dr.  Gibb 
will  show  that  it  is  impossible,  in  a  systematic  work  on  surgery,  of 
ordinary  limits,  to  give  satisfactory  information  on  these  diseases. 
Some  of  these  diseases  are  of  especial  interest  to  the  surgeon,  on 
account  of  their  inquiring  topical  medication  ;  and  others,  from  their 
demanding  the  operation  of  tracheotomy. 
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Application  of  a  Solution  of  Nitrate  of  Silver.—  At  the  present 
day,  common  consent  and  experience  have  given  the  preference  to  the 
solution  of  the  nitrate  of  silver  as  the  most  important  and  useful  means 
of  topical  medication.  By  means  of  the  sponge  and  whalebone,  it  can 
be  directly  applied  around  the  base  of  the  epiglottis,  or  to  the  lips  of  the 
glottis,  or  to  the  interior  of  the  larynx,  or  to  any  part  of  the  throat,  as 
the  circumstances  may  demand.  My  own  experience  leads  me  fully 
to  agree  with  Dr.  Green  and  Dr.  Gibb,  that  a  solution  of  less  strength 
than  from  two  to  four  scruples  of  the  salt  to  an  ounce  of  distilled 
water  should  rarely  be  used,  and  that,  if  the  object  be  to  arrest  ulcer- 
ations upon  the  epiglottis,  or  about  the  opening  of  the  larynx,  a 
stronger  solution  may  be  employed  with  advantage.  The  application 
of  the  solution  within  the  larynx  is  often  beneficial  in  cases  of  ulcer- 
ation from  any  cause ;  obstinate  hoarseness  and  loss  of  voice ;  or 
diseases  of  a  prolonged  asthenic  or  irritative  character.  The  great 
value  of  this  practice  has  of  late  years  been  strongly  advocated  by 
Trousseaux,  Horace  Green,  Warren,  and  others ;  and  the  general  be- 
lief at  the  present  time  is,  that  without  this  mode  of  local  medication, 
it  is  impossible  to  bring  many  affections  of  the  glottis  and  larynx  to  a 
satisfactory  termination.  In  ordinary  cases,  the  best  and  most  effectual 
mode  of  applying  the  solution  is,  to  depress  and  bring  forward  the 
tongue  with  a  curved  spatula,  and  to  pass  the  sponge  on  the  curved 
whalebone,  probang  into  the  glottis.  The  frequency  of  application 
will  depend  upon  tbe  amount  and  duration  of  the  disease,  and  the 
effects  it  produces.  When  the  object  is  to  introduce  the  solution 
freely,  and  with  certainty,  into  the  interior  of  the  lai-ynx,  I  always 
prefer  the  laryngeal  syringe.  The  instrument  having  been  charged, 
its  bent  silver  tube,  perforated  by  many  foramina  at  its  distal  ex- 
tremity, is  introduced  into  the  glottis,  and  then,  by  a  gentle  movement 
of  the  piston,  the  fluid  is  freely  thrown,  by  numerous  jets,  into  the  in- 
terior of  the  larynx,  without  tbe  slightest  difficulty.  For  applying 
the  solution  to  the  epiglottis  and  all  parts  around  it,  and  to  the  glottis 
and  all  parts  above  it,  thevbest  contrivance,  as  already  stated,  is  the 
curved  whalebone  sponge  probang,  or  as  the  instrument  is  often 
called,  the  throat  sponge ;  but,  when  the  object  is  the  application  of 
the  solution  to  the  cavity  of  the  larynx,  the  laryngeal  syringe  will  be 
found  so  suitable,  that  no  better  mode  could  be  desired.  Judging  from 
my  own  experience,  I  cannot  but  feel  surprised  that  there  could  be  any 
diversity  of  opinion  as  to  the  ease  with  which  the  solution  can  be  applied 
to  all  the  parts  mentioned  above,  or  as  to  the  comparative  merits  of 
the  two  modes  of  application,  or  as  to  when  the  preference  should  be 
given  to  the  one  method  and  when  to  the  other.  But,  while  I  hold  my 
opinion  on  these  subjects  as  strongly  as  I  do  any  on  surgical  points 
on  which  there  exists  no  diversity  of  opinion,  and  while  I  think  Dr. 
Green  especially,  and  other  able  practitioners,  have  done  an  incalcu- 
lable amount  of  good  by  demonstrating  the  great  benefit  of  cauteri- 
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zation  in  many  diseases  in  the  above  easily  accessible  situations,  I 
think,  with  many  others,  that  it  would  have  been  well,  that  proposals 
had  never  been  made  or  proceedings  instituted  to  carry  the  operation 
further,  and  to  convey  the  probang  or  other  instrument  into  the 
trachea,  the  bronchial  tubes,  and  pulmonary  caverns,  for  the  purpose 
of  cauterizing  these  parts.  While  deeply  impressed  with  the  con- 
sideration that  much  may  be  accomplished  by  the  dexterity, 
skill,  and  experience  of  one  possessed  of  these  qualities  in  a  high 
degree,  yet  physiological  and  other  considerations  lead  me,  with 
many,  to  doubt  the  possibility  of  sponging  and  mopping  out  the 
trachea  and  lower  parts  of  the  respiratory  canals,  and  of  applying 
a  caustic  solution  to  them.  If  the  probang,  saturated  with  caustic 
solution,  has  ever  been  passed  between  and  below  the  vocal  chords,  I 
cannot  but  think  it  has  been  so,  much  seldomer  than  some  have  made 
themselves  to  believe.  The  evidence  of  the  New  York  Academy  is  of 
great  interest  on  this  subject.  Many  patients  submitted  to  be  ope- 
rated upon,  with  the  view  of  having  it  settled  by  experiment,  whether 
or  not  the  probang  or  other  instrument  could  be  passed  into  the 
trachea  for  the  purpose  of  cauterization.  The  sponge  probang  and 
two  tubes,  the  size  of  a  No.  10  catheter,  were  used  in  these  experi- 
ments. One  tube,  slightly  bent  at  the  extremity,  was  selected  by  Dr. 
Green,  and  was  of  the  shape  used  by  him  in  practice  ;  the  other  was 
a  flexible  catheter,  with  a  wire  stilette,  having  a  curve,  the  segment 
of  a  circle  six  inches  in  diameter.  Some  of  the  results  were,  "that 
Dr.  Green  failed  in  passing  the  tube  with  the  small  curve  in  35  out  of 
38  trials,  or  in  about  92  per  cent,  of  the  cases ;  and  that  the  tube 
with  the  large  curve  was  passed  in  8  out  of  13  cases ;  whilst  the 
sponge  probang  failed  in  every  case  (18)  in  which  it  was  tried."  In 
two  instances  in  which  Dr.  Green  was  positive  that  he  had  passed  the 
tube  into  the  trachea,  the  patient  vomited  through  the  tube,  and  thus 
demonstrated  his  error,  and  at  the  same  time  showed,  that  the 
sensations  of  one  of  large  experience  furnish  no  reliable  information 
as  to  the  course  taken  by  the  tube.  The  conclusion  arrived  at  by  the 
commission  was — "  That  there  is  no  reliable  evidence  that  the  sponge 
probang  has  been  ever  passed  through  and  beyond  the  vocal  chords." 


FOREIGN  BODIES  IN  THE  LARYNX  AND  TRACHEA. 

Varieties  of  situation  and  symptoms. — A  piece  of  food  sometimes 
gets  into  the  rima  glottidis,  and  causes  instant  death ;  in  other 
instances,  the  foreign  body  gets  beyond  the  rima  glottidis,  and  pro- 
duces different  symptoms,  according  to  its  situation  and  other  cir- 
cumstances. When  it  remains  in  the  ventricles  of  the  larynx,  or 
upper  part  of  the  trachea,  the  usual  symptoms  are,  difficulty  of 
breathing,  loss  of  voice,  spasmodic  cough,  a  fixed  pain  referred  to  a 
particular  spot,  and  a  croupy  sound  during  respiration.    W  hen  the 
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foreign  body  is  loose  in  the  trachea,  the  patient  is  severely  distressed 
at  first  with  violent  coughing  and  a  sense  of  suffocation ;  but  after- 
wards these  attacks  become  only  occasional,  and  during  these  paroxysms 
the  body  has  often  been  heard,  by  means  of  the  stethoscope,  striking 
against  the  larynx,  and  distinctly  felt  by  the  patient.  In  the 
bronchi  it  gives  rise  to  a  fixed  pain,  and  to  a  whistling  or  murmuring 
sound. 

FOREIGN  BODIES  IN  THE  AIR- PASSAGES. 

Mortality  caused  by  Foreign  Bodies. — Dr.  Gross  has  published  many 
interesting  statistical  facts  regarding  159  cases  in  which  foreign  bodies 
had  passed  into  the  air-passages.  Of  159  cases,  spontaneous  expul- 
sion took  place  in  57,  8  terminating  fatally.  Inversion  of  the  body 
alone  was  successful  in  5  cases,  and  unsuccessful  in  6.  In  68  cases, 
tracheotomy  was  performed,  and  of  these  60  lived,  and  8  died.  Of 
17  persons  upon  whom  laryngotomy  was  practised,  13  lived,  and  4 
died.  In  13,  laryngo-tracheotomy  was  performed,  and  of  these,  10 
recovered,  and  3  died.  It  appears  that  of  the  98  cases  in  which  the 
windpipe  was  opened  for  the  removal  of  foreign  bodies,  83  were  suc- 
cessful, and  15  fatal.  The  deaths  were  thus  in  the  ratio  of  1  to  5^. 
Of  the  3  operations  performed,  tracheotomy  was  followed  by  the 
most  favourable  results,  the  deaths  being  only  in  the  proportion  of 
1  to  8 J  ;  whereas,  after  each  of  the  other  two  operations,  the  propor- 
tion of  deaths  was  twice  as  great.  The  most  frequent  cause  of  death 
was  inflammation  of  the  lungs. 

Treatment. — A  foreign  body  having  entered  any  part  of  the 
laryngotracheal  canal,  the  indication  to  be  fulfilled  is,  to  get  it  re- 
moved as  speedily  as  possible.  The  proceedings  for  that  purpose 
must  vary  according  to  the  situation  of  the  intruder.  A  body  of  con- 
siderable size,  such  as  a  bit  of  meat,  may  pass  into  the  larynx,  and  a 
portion  of  it  may  project  upwards  into  the  pharynx.  If  death  has 
not  taken  place  before  the  arrival  of  the  surgeon — which  has  been  the 
case  twice  in  my  own  experience — life  may  be  saved  by  introducing 
the  pharynx  forceps,  laying  hold  of  the  foreign  body,  and  removing  it. 
If  fixed  entirely  within  the  larynx,  the  proper  proceeding  consists  in 
performing  tracheotomy,  inserting  a  flexible  tube  into  the  wound.©* 
pushing  the  body  upwards  into  the  pharynx.  If  the  foreign  body  be 
below  the  larynx,  and  moveable,  the  preferable  practice  consists  in 
inverting  the  body,  which  maybe  done  in  the  case  of  a  child,  by  hold- 
ing the  body,  and  depressing  the  head,  neck,  and  chest ;  and  in  the 
case  of  an  adult,  by  fixing  the  body  to  a  couch,  or  any  convenient 
apparatus,  and,  after  inversion,  to  direct  the  patient  to  cough,  by 
which  means  the  substance,  in  many  instances,  is  forcibly  ejected. 
Some  recommend  that  the  patient  be  first  narcotized,  to  take  off  the 
spasm  of  the  glottis,  and  then  inverted  ;  but  if  the  narcotism  be  very 
decided,  the  patient  may  not  be  able  to  make  the  exertion  of  cough- 
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ing,  and  the  proceeding  of  placing  the  body  in  the  inverted  position 
may  bring  on  symptoms  of  suffocation.  When  this  proceeding  is  un- 
successful, it  is  justifiable  then  to  perform  tracheotomy,  which  may  be 
required  to  prevent  suffocation  ;  but  when  not  immediately  de- 
manded for  that  purpose,  it  may  be  undertaken  with  one  or  other  of 
the  following  objects  :— 1.  As  a  precaution  lest  sudden  suffocation 
should  take  place ;  2.  To  admit  of  the  introduction  of  some  or  other 
of  the  various  kinds  of  forceps  for  the  extraction  of  foreign  bodies 
from  the  air-passages ;  3.  To  take  off  spasm  from  the  larynx,  and 
thereby  facilitate  expulsion  by  coughing,  when  the  body  is  inverted. 
As  soon  as  an  artificial  opening  is  made,  the  spasm  of  the  larynx 
ceases  directly,  and  extrusion  is  thereby  facilitated.  The  celebrated 
case  of  Mr.  Brunei  is  very  interesting  in  reference  to  this  point. 
Inversion  was  tried,  but  was  discontinued,  in  consequence  of  its 
bringing  on  distressing  cough  and  most  alarming  suffocation.  The 
trachea  was  then  opened,  but  the  foreign  body  could  not  be  found. 
Sixteen  days  afterwards,  Mr.  Brunei  was  fixed  to  a  board  moveable 
on  a  hinge  in  the  centre,  to  admit  of  inversion ;  the  body  was  in- 
verted j  he  was  forcibly  struck  between  the  shoulders,  and  directed 
to  cough,  when  the  half  sovereign  was  forcibly  ejected  through  the 
glottis. 

Laryngotomy  and  Tracheotomy  are  terms  applied,  as  their  deriva- 
tions indicate,  to  certain  operations  by  which  an  artificial  opening  is 
made  into  the  larynx  and  trachea  respectively,  for  the  purpose  of 
admitting  sufficient  air  to  the  lungs,  when  the  natural  entrance  is 
closed  or  obstructed  by  disease,  tumefaction,  spasm,  or  impaction  of 
foreign  matter,  so  as  to  threaten  death  before  the  obstruction  can  be 
relieved  by  other  measures,  and  for  the  purpose  also  of  removing 
foreign  bodies  from  the  larynx,  trachea,  or  bronchi.  Both  these 
operations  are  frequently  referred  to  under  the  general  name  of 
Bronchotomy,  which  implies  cutting  the  windpipe,  without  specifying 
any  particular  situation. 

Foreign  bodies  of  various  forms  occasionally  enter  the  windpipe 
during  inspiration,  and  more  especially  when  this  act  is  performed 
simultaneously  with  that  of  deglutition.  These  bodies  are  sometimes 
expelled  by  the  convulsive  coughing  excited  by  their  presence  in  the 
air-passages,  after  having  remained,  in  some  instances,  for  weeks, 
months,  or  even  years ;  but  in  most  of  these  cases,  serious  organic 
lesions  of  the  lungs  are  induced  by  the  long-continued  irritation  and  in- 
flammation which  accompany  their  presence,  and  frequently  continue 
after  they  have  been  thus  expelled,  so  that  life  is,  under  these  cir- 
cumstances, usually  very  much  abridged.  In  all  such  cases,  therefore, 
it  is  proper  to  operate  after  the  other  proceedings  mentioned  above 
have  been  fairly  and  skilfully  tried,  and  found  ineffectual  j  and  if 
possible,  before  inflammation  supervene.  The  presence  of  the 
body  in  the  windpipo  will  bo  known,  partly  from  the  history  of 
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the  case,  partly  from  the  signs  and  symptoms  present  or  absent ; 
and  partly  by  ascertaining,  by  the  fingers  or  some  suitable  instrument, 
that  it  is  not  in  the  pharynx.  If  it  be  found  in  the  latter  situation, 
it  may  frequently  be  withdrawn  by  the  fingers ;  when  in  the  upper 
part  of  the  oesophagus,  it  can  generally  be  removed  by  suitable  forceps ; 
or,  in  some  cases,  when  it  is  far  down  the  gullet,  and  is  of  a  digest- 
ible or  at  least  not  of  an  irritating  character,  it  may  in  preference  be 
pushed  downwards  to  the  stomach  by  the  gentle  use  of  the  probang. 
But  when  the  body,  though  situated  merely  in  the  pharynx,  is  so 
tightly  fixed  that  it  cannot  be  instantly  withdrawn,  while,  by  pres- 
sure on  the  epiglottis,  or  on  the  larynx  from  behind,  it  threatens 
instant  death  from  apncea,  then  tracheotomy  must  be  first  performed,  so 
as  to  maintain  the  respiration,  and  permit  the  foreign  body  to  be  ex- 
tracted with  sufficient  deliberation  and  safety. 

The  operation  is  also  specially  advisable  in  oedema  of  the  glottis, 
whether  acute  and  sudden,  or  chronic  and  slow  in  its  attack ; 
and  either  with  or  without  chronic  ulceration,  or  other  disease  of  the 
larynx.  It  is  also  proper  in  idiopathic  and  traumatic  inflammation 
of  the  larynx,  when  suitable  remedies  fail  to  give  relief,  or  at  least 
fail  to  do  so  in  time.  The  operation  of  bronchotomy  is  not  performed 
in  these  cases  with  the  view  of  curing  the  disease,  but  only  of  counter- 
acting one  of  its  effects  :  its  object  is,  to  prevent  the  arrest  of  respir- 
ation by  a  mechanical  cause,  until  the  disease,  which  has  given  rise 
to  the  obstruction,  shall  have  yielded  to  nature  and  suitable  treat- 
ment. But  undoubtedly  the  operation,  if  performed  at  a  proper 
distance  from  the  seat  of  the  inflammation,  assists  in  subduing  its 
violence,  as  it  temporarily  relieves  the  glottis  and  upper  part  of  the 
larynx  from  performing  their  usual  functions  in  the  act  of  respira- 
tion ;  and  by  the  local  rest  and  relaxation  thus  afforded,  the  decline 
of  vascular  action  is  certainly  favoured.  The  ultimate  success  of  the 
operation  depends  very  much  on  the  period  at  which  it  is  performed  ; 
and  it  shoidd  never  in  these  cases  be  delayed  a  moment  after  it  is 
plainly  seen  that  respiration  is  likely  to  be  affected,  or  after  the  signs 
of  deficient  aeration  of  the  blood  are  observed  in  the  commencing 
duskiness  of  the  countenance  and  lividity  of  the  lips.  It  is  much 
more  successful  when  the  threatened  apncea  is  sudden  in  its  attack, 
than  when  it  slowly  and  gradually  supervenes  during  disease  of  con- 
siderable duration. 

In  croup,  a  disease  in  which  the  trachea,  and  very  frequently  the 
bronchial  tubes,  even  to  their  smaller  ramifications,  are  affected,  this 
operation  affords  little  prospect  of  success ;  but  it  has  succeeded  in  a 
few  cases,  apparently  the  most  desperate,  and  may,  therefore,  be  occa- 
sionally advisable  as  a  last  resource.  Although  a  patient  is  now  and 
then  saved,  experience  has  shown  that  the  result  of  tracheotomy  in 
croup  has  generally  been  what  the  pathology  of  the  disease  would 
indicate  as  all  but  certain.    Trousseaux  has  strongly  advocated  the 
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operation,  and  published  a  considerable  number  of  successful  cases. 
In  the  Hospital  for  Children  in  Paris,  it  was  performed  215  times  in 
five  years,  and  47  of  the  patients  were  cured.  Of  351  patients 
operated  upon  by  the  most  distinguished  surgeons  in  France,  312 
died,  thus  giving  a  ratio  of  8  deaths  to  1  recovery.  Mr.  Porter,  in 
his  most  admirable  work  on  the  Larynx  and  Trachea,  from  the 
perusal  of  which  I  have  derived  the  greatest  pleasure  and  much  in- 
formation, condemns  the  operation  in  cases  of  croup.  In  diseases 
affecting  the  lungs  alone,  it  is  of  course  useless  ;  but  even  in  these, 
when  the  immediate  cause  of  danger  is  referable  to  some  laryngeal 
complication,  life  may  be  prolonged  by  the  operation,  a  few  hours,  or 
perhaps  even  a  few  days.  Tumours  connected  with  the  larynx  or 
trachea,  either  internally  or  externally,  and  even  when  at  some  little 
distance  from  the  air-tube,  sometimes  interfere  so  materially  with 
respiration,  either  by  the  mechanical  obstructions  they  present,  or  by 
the  frequent  irritation  and  spasm  of  the  glottis  which  they  excite,  as 
to  render  tracheotomy  justifiable  and  necessary.  In  cases  of  suspended 
animation,  whether  from  immersion,  strangulation,  hanging,  or  from 
inspiring  an  impure  atmosphere  or  noxious  gas,  opening  the  air- 
passages  was  at  one  time  believed  to  afford  the  only  chance  of  re- 
covery, by  the  quick  and  easy  manner  in  which  it  permits  the  esta- 
blishment of  artificial  respiration,  and  the  insufflation  of  pure  air.  In 
instances  of  drowning,  strangulation,  and  hanging,  artificial  inspira- 
ration  is  now  maintained  by  Marshall  Hall's  proceeding,  without 
having  recourse  to  operation,  and  is  found  much  more  satisfactory 
and  efficient. 

Laryngotomy  can  be  performed  with  much  greater  safety,  speed, 
and  facility  than  tracheotomy ;  but  with  the  single  exception  of 
cases  in  which  a  foreign  body  is  lodged  in  the  larynx,  and  for  the 
removal  of  which  a  forceps  is  not  necessary  after  opening  the  larynx, 
there  scarcely  is  a  condition  in  which  tracheotomy  should  not  be  pre- 
ferred. Tracheotomy  is  a  more  tedious  and  delicate  opei-ation,  and 
is  more  exposed  to  accidental  dangers  from  hemorrhage,  and  from 
unusual  position  of  blood-vessels,  than  laryngotomy  ;  but  except  in 
the  single  condition  mentioned  above,  it  ought  to  be  preferred.  Some 
also  prefer  laryngotomy  in  cases  of  inflammation  of  the  glottis  caused 
by  scalding,  and  they  do  so  on  the  ground  that  the  inflammation 
rarely  descends  below  the  vocal  chords. 

Three  situations  have  been  recommended  for  the  operation  of 
laryngotomy ;  but  it  should  be  restricted  to  one  of  them,  namely, 
the  cricothyroid  membrane.  The  operation  is  exceedingly  simple, 
and  may  be  performed  in  the  following  manner  : — The  head  is  bent 
back  a  little,  so  as  to  stretch  the  integuments  in  front ;  the  depression 
between  the  thyroid  and  cricoid  cartilages  is  felt  for ;  and  a  vertical 
incision  of  an  inch  or  so  in  length  is  made  in  that  situation,  exactly 
in  the  mesial  line.    By  this  stroke,  the  skin,  superficial  fascia,  and 
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the  fibrous  tissue  between  the  margins  of  the  sternohyoid,  sternothy- 
roid, and  cricothyroid  muscles,  may  be  divided.  These  are  to  be 
drawn  a  little  to  one  side,  which  proceeding  will  be  facilitated  by 
bringing  the  head  slightly  forwards.  The  cricothyroid  membrane 
maythen  be  pierced  by  the  point  of  the  knife,  which,  after  having 
entered  and  divided  the  membrane  from  above  downwards,  should 
be  partially  withdrawn,  and  its  edge  turned  quarter  round,  and 
passed  in  again  so  as  to  cut  transversely,  making  in  this  manner  a 
crucial  opening.  Or  the  membrane  may  be  pierced  by  a  trocar. 
There  is  usually  very  little  bleeding  after  this  operation,  although  a 
small  branch  from  the  superior  thyroid  artery  of  each  side  runs  across 
the  membrane.  If  necessary,  a  laryngotomy  tube  of  suitable  size  may 
be  introduced. 

Tracheotomy  is  sometimes  rendered  a  dangerous  operation  by  the 
unusual  distribution  or  course  of  arteries  or  veins,  which  occasionally 
are  of  no  mean  size.  Before  commencing  the  operation,  however,  the 
surgeon  will  be  able  to  ascertain  by  his  finger  whether  any  large 
artery  is  in  the  way,  and  so  be  prepared  to  avoid  or  secure  it,  as  the 
case  may  require. 

If  the  object  of  operation  be  to  remove  a  foreign  body,  there  should 
be  at  hand  one  or  more  long  metallic  probes,  which  can  easily  be  bent 
to  any  form,  with  a  plentiful  supply  of  long  and  short  forcipes  of 
various  forms  and  curves,  having  the  limbs  so  adjusted  that  some  may 
open  laterally,  and  others  in  the  antero-posterior  direction,  and  con- 
structed with  points  adapted  for  seizing  the  object  to  be  extracted. 
In  addition  to  these  instruments,  there  should  be  a  small  sharp  hook, 
and  a  curved  "  tube  of  a  conical  shape,  and  flattened  laterally,"  as  re- 
commended by  Mr.  Liston.  The  patient  should  be  placed  in  a  good 
light,  with  the  trunk  and  head  raised,  the  front  of  the  neck  made 
tense  by  the  head  being  drawn  back,  and  steadied  by  the  hands  of  an 
assistant.  A  small  scalpel  is  employed  in  the  cutting  part  of  the 
operation,  which  consists,  in  the  first  place,  in  making  an  incision 
exactly  in  the  mesial  line  through  the  skin  and  superficial  fascia  from 
the  lower  margin  of  the  cricoid  cartilage  downwards,  nearly  to  the 
top  of  the  sternum.  Any  blood-vessel  now  seen  must  be  drawn 
downwards,  or  aside,  and  each  margin  of  the  cutaneous  wound  re- 
tracted a  little.  Any  loose  cellular  and  fatty  tissue  present  shoiild 
now  be  carefully  cut  through,  but  still  in  the  mesial  line.  The  deep 
cervical  fascia,  which  covers  and  connects  the  opposed  margins  of  the 
sternohyoid  and  sternothyroid  muscles,  must  next  be  divided  along 
the  centre  of  their  line  of  junction  by  the  point  of  the  scalpel ;  and 
the  neck  being  now  somewhat  relaxed,  these  muscles  are  separated 
and  drawn  a  little  apart  by  the  handle  of  the  instrument,  and  by  the 
finger,  which  is  employed  at  the  same  time  to  discover,  by  pulsation, 
the  presence  of  any  unusual  artery.  Any  vessels  here  found,  whether 
arterial  or  venous,  must  be  drawn  out  of  the  way,  and  the  cellular 
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tissue  cleared  off  in  the  central  line  by  the  finger,  or  the  handle  or 
the  point  of  the  scalpel.  The  isthmus,  or  central  slip  of  the  thyroid 
body,  should  be  drawn  upwards  without  being  wounded,  because, 
especially  when  unusually  thick,  it  might  furnish  a  troublesome 


Fig.  284. 


From  Listost  . 


quantity  of  blood.  Afc  this  stage,  if  there  be  much  hemorrhage,  and 
the  case  be  not  one  of  urgent  haste,  it  will  be  necessary  to  delay  the 
opening  of  the  trachea  for  a  few  moments,  until  the  bleeding  be 
arrested  by  means  propoi'tioned  to  its  amount  and  character ;  but 
when  possible,  as  it  generally  is  when  the  mode  here  recommended  is 
followed,  it  is  better  to  finish  the  operation  at  once.  For  this  purpose, 
the  upper  part  of  the  trachea  is  seized  by  the  sharp  hook  already 

Fig.  285. 


From  Liston. 

mentioned,  and  by  it  is  drawn  up  and  held  steadily.  In  either  case, 
at  the  instant  when  the  windpipe  is  drawn  up  to  its  utmost,  the  point 
of  the  scalpel  having  its  back  directed  to  the  sternum  is  introduced 
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into  the  lowest  portion  of  the  exposed  part  of  the  trachea,  and 
is  carried  upwards  so  as  to  divide,  in  its  course,  three  or  four  of  the 
rings  in  the  central  line. 

If  there  be  oozing  to  any  considerable  extent,  the  trunk  and  neck 
of  the  patient  should  be  inclined  forwards,  so  as  to  favour  the  out- 
ward escape  of  the  blood  and  prevent  its  flowing  backwards  into  the 
trachea.  At  the  moment  when  the  air  first  rushes  in,  a  curious  and 
distressing  sensation  of  anxiety  and  alarm  is  experienced  ;  but  this 
speedily  subsides.  If  the  operation  was  undertaken  for  the  purpose 
of  removing  foreign  matter,  this  should  now  be  proceeded  with.  The 
patient's  sensations  usually  refer  its  situation  pretty  correctly  to  a 
distinct  spot ;  and  the  auscultatory  signs  will  confirm  or  correct  the 
impression  as  to  its  precise  locality.  The  probe  should  now  be  em- 
ployed, so  as  to  discover  more  exactly  the  direction  and  distance  of  the 
object  from  the  external  opening ;  after  which  a  forceps  of  suitable 
form  is  to  be  cautiously  introduced,  and  the  body  extracted.  Sub- 
sequently, a  tube,  of  the  shape  before  described,  which  compresses  the 
bleeding  margins  of  the  wound,  and  stops  the  oozing,  should  be  intro- 
duced, until  the  oozing  has  completely  ceased  ;  after  which  it  may  be 
removed,  and  the  wound  allowed  to  heal  of  its  own  accord. 

Many  different  kinds  of  tubes  have  recently  been  constructed, 
which  I  need  not  describe ;  but  it  is  important  to  use  a  double  tube  if 
there  be  expectoration  from  whatever  cause.  The  inner  tube  can  be 
taken  out  and  cleaned  without  causing  any  inconvenience  to  the 
patient.  Many  different  modes  of  performing  tracheotomy  have  been 
proposed  during  the  last  few  years.  Some  of  these  methods  are  by  a 
bent  tracheal  trocar  and  canula,  a  proceeding  partaking  of  the  charac- 
ter of  a  plunge,  and  liable  to  the  objection  that  the  trachea  becomes 
depressed,  and  is  not  easily  penetrated  by  the  instrument.  This  pro- 
ceeding, in  my  opinion,  should  never  be  adopted.  M.  Garin  of  Lyons 
contrived  an  ingenious  instrument  for  opening  the  trachea  and 
keeping  the  edges  asunder  until  the  tube  is  introduced,  or  other 
objects  accomplished.  That  excellent  surgeon,  Mr.  H.  Thompson, 
has  devised  an  instrument  with  two  blades,  united  by  means  of  a 
hinge  at  one  end,  and  bent  down  at  an  angle  at  the  other,  and  fur- 
nished with  cutting  edges.  The  points  are  introduced  transversely, 
between  the  first  and  second  rings  of  the  trachea,  and  by  means  of  a 
screw  the  blades  are  separated  from  each  other,  and  a  sufficient  open- 
ing made  for  the  introduction  of  the  tube.  If  an  object  of  the  operator 
be  to  allow  of  the  introduction  of  a  forceps,  the  transverse  opening 
will  be  found  much  less  convenient  than  the  vertical.  The  late  Mai> 
shall  Hall  contrived  ingenious  instruments  for  cutting  out  a  portion 
of  rings  of  the  trachea  to  keep  the  part  constantly  open.  This  sug- 
gestion was  for  carrying  out  his  view  of  having  a  constant  opening  for 
the  admission  of  air  to  the  lungs  in  cases  of  epilepsy,  so  as  to  free  the 
patient  from  the  present  and  future  consequences  of  the  spasm  of  the 
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glottis  in  attacks  of  that  complaint.  For  my  own  part,  I  think 
tracheotomy  should  always  be  made  a  dissection,  and  I  prefer  the 
method  first  described  to  every  other.  I  have  often  demonstrated  on 
the  dead  body  all  the  above-mentioned  methods,  and  described  the 
whole  of  the  different  kinds  of  instruments,  but  in  the  living  body  I 
always  prefer  the  simple  dissection. 

RANULA. 

Ranula  is  a  swelling  or  enlargement  of  the  sublingual  gland,  gene- 
rally ranging  in  size  from  that  of  a  small  nut  to  that  of  a  pigeon's  egg, 
and  is  caused  by  retained  secretion  consequent  on  obstruction  of  the 
excretory  ducts.  The  swelling  is  usually  more  or  less  oval  in  figure, 
has  a  translucent  appearance,  and  contains  a  fluid,  which,  on  some  few 
occasions,  is  extremely  thick  and  pultaceous,  at  other  times  very  thin 
and  watery,  but  usually  of  a  more  or  less  glairy  appearance,  and  of  a 
consistence  similar  to  that  of  the  white  of  eggs.  In  some  instances, 
gritty,  calcareous  particles  are  found  in  the  contents  of  the  enlarged 
gland.  The  disease  occurs  at  all  periods  of  life,  and  usually  causes 
little  or  no  disturbance,  until,  by  its  size,  it  materially  impedes  articu- 
lation or  deglutition. 

This  disease  has  been  removed  by  various  operative  proceedings. 
Some  surgeons  recommend  and  practise  excision  of  an  oval  portion 
of  the  flap,  allowing  the  resulting  wound  to  heal  by  suppuration  and 
granulation ;  others,  again,  have  succeeded  in  effecting  a  cure  by 
passing  a  seton  through  the  enlarged  gland;  and  others  have  success- 
fully practised  puncturing  the  tumour  and  injecting  it  with  tincture 
of  iodine.  By  some  one  or  other  of  these  proceedings,  the  disease 
may  in  most  cases  be  removed,  provided  the  tumour  be  of  moderate 
size,  and  its  contents  fluid ;  but  in  many  cases  where  the  gland  has 
become  of  very  large  dimensions,  and  its  contents  of  a  solid  consis- 
tence, excision  of  the  entire  gland  can  alone  be  resorted  to  with  the 
hope  of  affording  permanent  relief. 

GLOSSITIS. 

Glossitis,  or  inflammation  of  the  tongue,  is  either  a  primary  disorder, 
consequent  on  wounds,  scalds,  or  burns  of  the  organ,  or  a  secondary 
affection  caused  by  extension  of  inflammation  from  the  palate,  tonsils, 
or  other  glands.  Again,  more  or  less  severe  glossitis  always  exists  in 
those  cases  where  mercury  has  produced  a  powerful  impression  on 
the  system. 

In  well-marked  cases,  the  tongue  becomes  extremely  tender  and 
enlarged  ;  in  some  cases,  the  swelling  is  so  great,  that  the  organ  com- 
pletely fills  the  mouth,  protruding  more  or  less  beyond  the  lips  ;  and 
in  all  cases  of  any  severity,  there  is  extreme  difficulty  or  iuability  to 
swallow,  and  great  embarrassment  in  the  breathing.  When  the  disease 
is  consequent  on  ptyalism,  the  tongue  is  intolerably  painful,  very  red, 
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and  presents  at  one  part  patches  of  lymph,  and  at  another,  small 
unhealthy  little  ulcers. 

The  treatment  of  glossitis  consists  in  venesection,  topical  depletion, 
purgation,  or,  in  one  word,  in  the  antiphlogistic  treatment  in  all  its 
details.  Great  relief  is  often  experienced  from  the  continuous  appli- 
cation of  ice  to  the  inflamed  organ.  In  cases  partaking  of  an  erysipe- 
latous character,  some  recommend  painting  the  tongue  with  a  weak 
solution  of  iodine,  or  a  strong  solution  of  nitrate  of  silver.  "When 
suffocation  threatens,  owing  to  the  great  size  of  the  swelling,  or  when 
suppuration  occurs  as  a  result  of  the  inflammation,  deep  incisions  into 
the  substance  of  the  organ  require  to  be  made  for  the  relief  of  dis- 
tended vessels,  and  the  exit  of  effused  fluids. 

In  glossitis  consequent  on  ptyalism,  mild  purgatives  must  be  regu- 
larly exhibited,  and  weak  astringent  gargles  of  tannin,  alum,  sulphate 
of  zinc,  sulphate  of  copper,  or  sulphate  of  iron,  assiduously  em- 
ployed. When  the  tongue  is  ulcerated,  the  local  application  of  a 
strong  solution  of  nitrate  of  silver  is  frequently  very  beneficial. 
Chlorate  of  potash  may  often  be  very  advantageously  employed, 
both  locally  and  constitutionally,  in  cases  of  glossitis  acompanying 
ptyalism. 

HYPERTROPHY  OF  THE  TONGUE. 

Hypertrophy  of  the  tongue  is  generally  congenital,  but,  in  some 
few  instances,  it  is  met  with  as  a  result  of  previous  inflammation.  It 
has  been  found  associated  with  arrested  or  imperfect  development  of 
the  lower  jaw.  In  general  hypertrophy  of  the  tongue,  the  papillae 
become  enormously  developed,  the  mucous  membrane  becomes  ex- 
tremely thick  and  leather-like,  and  the  muscular  structure  acquires  a 
very  rigid  and  indurated  character.  The  whole  organ  becomes  very 
thick,  and  much  enlarged  in  the  progress  of  the  disease,  protrudes 
more  or  less  beyond  the  teeth,  causes  a  constant  flow  and  dribbling  of 
saliva,  and  occasions  much  distortion  of  the  features,  as  well  as  im- 
pediment to  mastication,  deglutition,  and  articulation.  The  disease 
is  generally  very  slow  in  progress,  and  occasions  considerable  derange- 
ment of  the  general  health. 

When  hypertrophy  of  the  tongue  is  a  consequence  of  inflammation, 
and  when  it  is  of  slight  degree,  and  not  of  long  standing,  benefit  may 
at  times  accrue  from  judicious  antiphlogistic  treatment,  comprehend- 
ing low  diet,  purgatives,  alterative  doses  of  mercury,  or  a  course  of 
the  iodide  of  potassium. 

When  the  disease  is  congenital,  the  most  likely  means  of  affording 
relief  are,  the  application  of  leeches  from  time  to  time,  the  systematic 
employment  of  strongly  astringent  lotions,  and  the  practice  of 
punctures  or  incisions  at  proper  times.  Gross  mentions  that  benefit 
resulted  to  a  case  under  his  care  from  the  regular  employment  of  a 
lotion  of  pyroligneous  acid  of  the  strength  of  a  drachm  of  the  acid  to 
the  ounce  of  water. 

3  F  2 


OUi  AFFECTIONS  OF  THE  THROAT. 

Lassus  and  Syme  have  recorded  cases  where  much  good  followed  the 
systematic  employment  of  compression  hy  means  of  a  bandage.  If 
all  these  means  fail  to  ameliorate  or  remove  the  disease,  the  only  other 
possible  alternatives  are  the  knife  or  the  ligature. 


The  tongue  is  subject  to  cancer,  for  which  partial  and  complete 
removal  have  been  practised.  From  the  partial  excisions  in  the 
practice  of  others,  and  in  my  own,  I  have  seen  no  ultimate  benefit ; 
and  after  the  experience  now  obtained  of  complete  excision  by  any  of 
the  methods  hitherto  practised,  it  appears  to  me  that  an  operation 
for  that  purpose  ought  no  longer  to  be  considered  justifiable.  I  there- 
fore think  it  unnecessary  to  describe  the  different  proceedings. 

BRONCHOCELE,  OR  GoiTRE. 

This  disease  consists  of  an  enlargement  or  swelling  of  the  thyroid 
gland,  which  sometimes  attains  an  enormous  size,  becoming,  as  the 
poet  says,  "  a  hideous  wallet  of  flesh."  Fortunately  for  those  afflicted 
with  it,  there  is  no  experience  of  pain,  though,  in  some  rare  cases, 
there  is  of  great  inconvenience,  when  they  are  obliged  to  crawl  on  the 
ground  on  account  of  the  extreme  weight  of  this  appendage. 

It  does  not  appear  that  the  disease  is  communicable  by  contagion 
or  by  infection.  It  is  hereditary.  The  child,  on  reaching  puberty, 
in  many  instances  does  not  escape,  if  the  parents  are  affected. 

There  are  certain  spots  in  which  it  prevails,  in  which  it  exercises  a 
sad  and  universal  sway.  In  England,  it  is  found  in  Derbyshire, 
Yorkshire,  especially  in  the  limestone  district  of  Craven,  Nottingham- 
shire, Somerset,  Surrey,  Hampshire,  &c.  In  the  western  hemisphere, 
it  is  found  in  South  America ;  and  in  Oriental  par+s,  in  Sumatra.  The 
valleys  of  the  Alps,  in  the  midst  of  all  the  surrounding  magnificence, 
present  this,  an  unsightly  contrast  to  the  grandeur  of  the  scene.  On 
the  north  of  the  Alps,  the  women  are  more  affected  than  the  men ; 
while  at  Dommo  d'Ossola,  the  men  are  more  affected  than  the  women. 

It  does  not  occur  in  every  valley,  nor  in  every  part  of  the  same 
valley.  In  one  spot  it  may  prevail,  while  another,  a  little  higher  up, 
enjoys  exemption  ;  but  again,  it  may  appear  at  the  distancfe  of  a  mile 
or  two.  It  is  found  on  one  side  of  a  valley,  and  not  on  the  other,  ac- 
cording to  the  testimony  of  Sir  Astley  Cooper,  who  visited  Martigny 
in  1834,  with  a  view  to  investigate  the  subject. 

Various  theories  have  been  proposed  to  account  for  the  existence  of 
this  disease.  Of  these,  several  are  evidently  unworthy  of  considera- 
tion. The  carrying  of  heavy  burdens  on  the  head  will  not  account 
for  it.  The  use  of  snow-water  or  of  spring-water  impregnated  with 
calcareous  matter  will  not  account  for  it.  The  indulgence  of  filthy 
habits  will  not  account  for  it ;  nor  will  the  nature  of  the  soil. 
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The  only  view  which  seems  satisfactory  is  that  which  refers  it  to 
the  state  of  the  atmosphere.  "Where  the  sides  of  the  valley  are  so 
clothed  with  wood,  or  where  so  sudden  a  bend  in  the  direction 
occurs,  that  free  ventilation  is  hindered,  there  goitre  prevails,  more 
especially  if  the  bottom  is  subject  to  the  overflowing  of  a  river,  or  to 
extensive  irrigation.  Low,  warm,  moist  situations,  at  the  bottom  of 
valleys,  where  there  is  a  stagnation  of  water  and  of  air,  are  favourable 
to  the  production  of  goitre.  In  accordance  with  this  view,  it  is 
found  that  the  children  of  goitred  parents,  if  born  and  brought  up 
on  elevated  spots,  at  a  distance  from  home,  often  escape  the  disease. 

Two  years  ago  I  went  to  all  the  principal  valleys  of  the  Alps  where 
bronchocele  prevails,  and  saw  thousands  of  cases;  and  it  seemed  to  me 
perfectly  evident,  for  reasons  I  cannot  afford  space  to  mention,  that 
the  only  satisfactory  cause  of  the  disease  is  the  one  mentioned  above. 
Sometimes  these  enlargements  are  simple  hypertrophies,  the  tissue 
being  close  and  uniform  ;  but  very  often  it  is  due  to  a  jelly-like  or 
colloid  matter,  which  is  sometimes  fluid,  and,  in  other  instances,  firm 
like  wax.  The  only  treatment  I  have  ever  seen  of  benefit  in  the 
examples  of  bronchocele  in  this  country  is  that  for  the  scrofulous 
diathesis,  carried  out  very  energetically  in  all  its  details,  together  with 
the  use  of  iodine,  both  externally  and  internally.  Three  operations 
have  been  practised  for  the  cure  of  this  disease — namely,  a  seton, 
ligature  of  arteries,  and  extirpation.  All  have,  in  some  cases,  proved 
fatal,  and  the  results  do  not  justify  the  adoption  again  of  any  of  these 
proceedings. 
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CHAPTER  XXVII. 

AFFECTIONS  OF  THE  BEEAST. 

Acute  Inflammation  of  the  Breast. — This  is  a  disease  of  very  rare 
occurrence,  except  during  the  period  of  lactation,  the  active  state  of 
the  gland  then  rendering  it  very  susceptible  of  influences  causing 
inflammation.  These  exciting  causes  may  be  general  or  local.  To 
the  former  class  belong  irregularities  of  diet,  cold,  mental  emotions,  or 
any  circumstance  calculated  to  produce  a  decided  impression  on  the 
system ;  and  to  the  latter,  contusions,  external  injury,  the  direct 
application  of  cold,  and  too  long  retention  of  milk.  The  local  symp- 
toms are  those  usual  in  inflammation  of  a  very  aggravated  form, 
together  with  diminished  secretion  of  part  of  the  gland,  and  suspended 
secretion,  if  the  whole  of  the  gland  be  inflamed.  When  the  inflam- 
mation is  very  acute,  resolution  is  rarely  obtained,  unless  the  treat- 
ment be  early  and  energetic  ;  and  the  result  most  apt  to  take  place 
is  suppuration,  the  matter  forming  an  abscess  called  a  milk  abscess  in 
the  breast.  The  constitutional  disturbance  is  great,  and  usually  com- 
mences with  a  rigor.  The  object  aimed  at  by  treatment  in  the  first 
instance  should  be  to  obtain  resolution.  With  this  view  all  exciting 
causes  should  be  removed  ;  saline  purgatives  and  antimonials  pre- 
scribed, and  the  effect  of  the  latter  kept  up  ;  the  diet  restricted,  and 
of  an  unstimulating  nature.  With  regard  to  local  treatment,  support 
of  the  breast  by  means  of  a  handkerchief,  leeches,  and  fomentations, 
simple  or  anodyne,  are  the  best  remedies  in  the  early  stage ;  but  if, 
instead  of  resolution,  suppuration  take  place,  early,  free,  and  direct 
incision  should  be  resorted  to.  By  making  an  early,  free,  and  direct 
opening,  sinuses  are  prevented,  much  suffering  is  spared,  and  pressure 
for  the  purpose  of  evacuating  the  matter,  which  is  not  only  painful 
but  highly  injurious,  is  rendered  unnecessary.  Warm  fomentations 
and  tepid  water-dressings,  or  small  poultices,  are  necessary  for  a  short 
time  ;  but  all  relaxing  applications  should  be  laid  aside  as  early  as 
possible,  and  gentle  support  afforded  by  means  of  strapping  or 
gentle  bandaging,  and  a  change  made  to  a  more  generous  diet ; — for 
in  this,  as  in  many  other  affections,  recovery  is  sure  to  be  delayed  by 
the  long  continuance  of  relaxing  applications,  or  restriction  to  a  diet 
not  sufficiently  strengthening. 

Chronic  Inflammation  of  tU  Breast.— The  mamma  is  not  unfre- 
quently  affected  with  a  slight  grade  of  the  inflammatory  process, 
which  although  attended  with  little  pain,  often  persists  for  a  long 
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time  and  gives  rise  to  enlargement  and  induration  of  the  breast. 
This'  condition  is  usually  symptomatic  of  some  derangement  of  the 
menstrual  or  intestinal  secretions,  and  is  most  common  in  females 
about  the  middle  period  of  life,  who  are  unmarried,  or  have  not  had 
children.  Swelling  and  slight  induration  are  the  principal  symptoms, 
and  they  generally  affect  the  whole,  but  in  some  instances  only  a  part 
of  the  gland.  There  is  little  pain  or  tenderness.  The  swelling  is  less 
heavy  than  that  of  a  genuine  tumour,  and  usually  more  diffused. 
These  symptoms,  and  the  absence  of  the  signs  of  the  usual  tumours  of 
the  breast,  together  with  the  readiness  with  which  it  yields  to  treat- 
ment, are  the  characteristic  marks  of  this  affection.  From  what  has 
been  already  mentioned  it  will  be  readily  understood,  that  the  proper 
proceeding  in  these  cases  consists  mainly  of  constitutional  treatment, 
the  aim  of  which  should  be  to  promote  a  healthy  condition  of  the 
menstrual  aud  intestinal  secretions,  and  to  improve  the  general  health 
and  strength ;  from  the  fulfilment  of  these  indications  the  greatest 
benefit  is  found  to  accrue.  The  local  treatment  consists  principally 
in  the  use  of  some  of  the  various  discutient  applications,  and  in  the 
judicious  employment  of  slight  support  and  pressure  by  means  of 
strapping  or  bandaging,  chiefly  of  strapping.  The  effects  of  strapping 
must  be  carefully  watched  ;  but  from  its  cautious  use,  together  with 
suitable  constitutional  treatment,  the  most  gratifying  results  are  often 
obtained.  Should  the  pain  be  at  any  time  very  acute,  a  few  leeches 
and  fomentations  may  also  be  employed. 

Chronic  Abscess  in  the  Breast. — The  symptoms  of  this  affection  are 
a  swelling,  unattended  with  pain  or  tenderness,  deep-seated,  and 
generally  about  the  size  of  an  egg ;  the  absence  of  any  redness,  heat,  or 
swelling  of  the  skin  ;  and  in  the  rest  of  the  gland,  the  usual  characters 
as  to  size  and  consistence.  This  disease  has  been  mistaken  for  tumour. 
The  best  means  for  arriving  at  a  correct  diagnosis  are,  the  presence  of 
the  symptoms  mentioned  above ;  the  equality  of  surface  of  the  swell- 
ing ;  the  feeling,  more  or  less  distinct,  of  fluctuation  on  careful 
examination  ;  and  the  absence  of  the  usual  characters  of  the  tumours 
of  the  breast.  When  the  diagnosis  is  still  doubtful,  it  can  be  made  out 
by  means  of  the  exploring  needle  or  a  small  puncture  :  the  matter  is 
contained  in  a  firm  cyst  situated  sometimes  in  the  substance  of  the 
gland,  but  more  frequently  between  it  and  the  subjacent  muscles.  A 
dependent  free  opening  is  necessary  ;  the  wound  must  be  kept  open 
and  treatment  adopted,  according  to  the  common  principles  of  surgery, 
for  promoting  the  filling  up  of  the  cavity. 

Irritable  Mamma,  or  Neuralgia  of  the  Breast. — This  distressing 
affection  is  most  frequently  met  with  in  persons  from  fifteen  to  thirty 
years  of  age.  It  does  not  seem  to  be  confined  to  any  temperament ; 
I  have  often  met  with  it  in  females  of  sanguine  temperament,  and 
often  in  pale  cachectic  females  of  nervous  disposition,  who  have  suf- 
fered from  grief  and  mental  anxiety. 
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In  most  cases  pain  is  almost  constantly  felt,  but  with  different 
degrees  of  intensity  •  so  that  the  patient  has  remissions,  rather  than 
complete  intermissions  of  pain.  The  pain  is  liable  to  great  exacerba- 
tions, some  of  which  are  periodical,  as,  for  example,  before  the  menstrual 
period,  when  it  is  often  described  by  patients  as  being  most  excrucia- 
ting. It  is  often  excited  also  at  other  times  by  mental  anxiety,  and, 
judging  from  my  own  observation,  I  should  say,  by  any  cause,  mental 
or  bodily,  by  which  a  depressing  effect  is  produced  on  the  system. 
It  is  usually  diminished  during  the  menstrual  period.  Tenderness  on 
pressure  is  another  symptom,  and  is  in  some  cases  so  great  that  the 
slightest  touch,  and  even  the  pressure  of  the  dress,  causes  great  pain. 
In  many  instances,  these  symptoms  are  unattended  with  any  enlarge- 
ment ;  occasionally,  however,  there  is  slight  enlargement,  but  very 
rarely  any  alteration  of  structure  ;  yet  sometimes  there  is  the  appear- 
ance of  increased  density  in  some  parts  of  the  gland.  This  neuralgic 
affection  is,  in  the  great  majority  of  cases,  regarded  as  symptomatic  of 
painful  or  deficient  menstruation  ;  in  some  instances,  of  derangement 
of  the  digestive  organs ;  and  in  others,  of  weakness  occasioned  by  con- 
tinued grief,  mental  anxiety,  or  other  causes.  Some  alleviation  in 
this  most  distressing  affection  is  sometimes  experienced  from  the  use 
of  warm  and  opiate  fomentations ;  from  anodyne  applications,  com- 
posed of  preparations  of  conium,  opium,  belladonna,  or  aconite  ;  or  of 
combinations  of  these  remedies,  in  the  forms  of  liniment,  ointment,  or 
plaster.  But,  however  necessary  may  be  the  employment  of  some 
local  remedies  as  palliatives,  the  principal  part  of  the  treatment,  and 
that  on  which  alone  dependence  can  be  placed  for  effecting  a  cure,  is 
the  constitutional  treatment,  comprehending  the  use  of  such  remedies 
as  are  calculated  to  promote  the  proper  condition  of  the  uterine  and 
intestinal  secretions,  and  to  improve  the  general  health  and  strength. 
A  complete  change  of  scene,  air,  and  mental  occupation  has  often  been 
found  to  remove  the  complaint.  The  practitioner,  remembering  what 
are  the  indications  to  be  fulfilled,  will  select  for  their  accomplishment 
the  means  most  suitable  in  the  particular  circumstances  of  each  case. 

MAMMARY  GLANDULAR  TUMOUR. 

Synonyms. — This  affection  is  called  by  Sir  A.  Cooper  the  chronic 
mammary  tumour ;  by  Mr.  Abernethy  the  pancreatic  tumour ;  by 
Cruveilhier  the  fibrous  tumour  of  the  breast ;  by  Professor  Paget  the 
mammary  glandular  tumour  ;  by  some  writers,  simple  sarcoma ;  and 
by  others,  simple  tumour. 

These  tumours  are  most  common  in  young  women  who  are  un- 
married, or  who  have  had  no  children  :  they  are  veiy  seldom  found 
to  begin  after  the  age  of  thirty  years.  Their  origin  is  believed  to  be 
connected  with  deficiency  or  irregularity  of  the  menstrual  discharge ; 
and  a  remarkable  fact  in  regard  to  thorn  is,  that  they  occasionally  dis- 
appear ;  and,  according  to  a  greatly  respected  authority,  they  are  more 
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likely  to  do  so,  if  any  imperfection  of  the  uterine  or  ovarian  functions, 
in  which  they  seem  to  have  their  origiD,  be  repaired  by  marriage, 
pregnancy,  or  lactation.  The  tumour  is  exceedingly  moveable,  and 
though  furnished  with  a  cyst,  is  diffused  into  the  surrounding  tissue 
to  a  considerable  extent.  Its  form  is  usually  oval,  its  surface  lobu- 
lated,  it  has  no  elastic  or  firm  feeling ;  its  seat  may  be  upon,  within, 
or,  in  some  rare  instances,  underneath  the  gland ;  it  is  most  usually 
found  near  the  upper  margin  of  the  gland,  slightly  embedded  beneath 
its  surface.  In  most  instances,  there  is  no  accompanying  pain ;  in 
some,  there  is  uneasiness  not  amounting  to  pain ;  and  in  others,  very 
great  pain.  These  tumours  are  sometimes  very  rapid,  but  more  fre- 
quently slow  in  their  growth  ;  sometimes  their  growth  appears  to  be 
arrested  so  that  they  become  stationary ;  and  in  a  few  instances,  as 
has  been  already  mentioned,  they  have  been  known  entirely  to  dis- 
appear-. They  are  formed  of  hypertrophy  or  alteration  of  the  natural 
elements,  and  by  the  aid  of  the  microscope  these  elements  in  a  more 
or  less  modified  form  may  be  recognised.  By  the  kindness  of  Pro- 
fessor Bennett  I  am  allowed  the  use  of  the  annexed  woodcuts.  These 
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nn^Hnr ,  TnZ  ii  F n™  Fronts  microscopic  sections  of  a  simple  tumour  removed  by 
operation  from  the  female  breast ;  consisting  mainly  of  hypertrophy  of  the  librous  struHnre 
nf  f  tS  K1"n1dVw,tll,onlargeme?t  °f  th0  included  ducts  and  their  epithelial  linings,   c  Sect  on 

sanm  aZr  .^Tl  7  0n,°  ofJ 10  l'  GrouP  of  epithelial  cells  from  tho^ame    a  The 

same  after  the  addition  of  acetic  acid.— Bennett.  ».  j.uo 


tumours  are  innocent  in  their  nature,  and  very  rarely  attain  to  any 
great  size  3  but  as  they  may  grow  larger  and  give  rise  to  anxiety  in 
the  mind  of  the  patient,  they  should  be  removed  by  excision,  which 
can  be  done  with  great  ease  and  with  the  certainty  of  a  satisfactory 
result,  as  they  are  not  of  a  malignant  character. 
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SERO-CYSTIC  TUMOUR. 

The  following  are  three  different  modes  of  the  formation  of  cysts 
1.  Some  cysts  are  formed  by  dilatation  and  growth  of  the  lactiferous 
tubes.  A  cyst  formed  in  this  way  may  be  emptied  through  the 
nipple,  and  as  was  pointed  out  by  Sir  Benjamin  Brodie,  a  bristle  may 
m  some  cases  be  sent  through  one  of  the  ducts  into  the  cyst.  The 
cyst  is  slow  in  its  growth,  rarely  attains  very  large  dimensions,  and 
in  the  majority  of  cases  is  unattended  with  pain ;  but  in  some,  patients 
experience  a  darting  pain,  or  stinging,  especially  on  manipulation,  and 
about  the  menstrual  period.  In  most  cases,  however,  the  disease 
gives  rise  to  no  inconvenience,  except  the  anxiety  caused  by  the 
presence  of  any  kind  of  tumour  in  the  breast.  The  health  is  not  im- 
paired. The  skin  retains  its  natural  colour.  The  axillary  glands  do 
not  become  affected  :  and  on  manipulation  at  an  advanced  period, 
fluctuation  reveals  the  existence  of  a  fluid,  but  at  an  early  stage,  the 
tumour  has  rather  a  solid  feeling.  The  cyst  has  a  covering  of  fibro- 
cellular  tissue,  is  lined  with  epithelium,  and  may  contain  milk,  or  a 
fluid  containing  epithelial  scales,  or  fatty  matter,  but  most  commonly 
serous  fluid,  which  sometimes  exudes  from  the  nipple.  The  fluid  may 
be  clear,  green,  reddish,  or  variously  tinged.  It  is  extremely  unusual 
for  this  disease  to  begin  after  the  fiftieth  year. 

2.  Another  mode  of  formation  of  cysts  is  by  enlargement  and  fusion 
of  spaces  of  the  fibro-cellular  tissue.  Effusion  takes  place  into  the 
spaces,  and  the  fibro-cellular  tissue  becomes  expanded  and  condensed 
into  a  cyst. 

3.  It  is  probable  that,  in  many  instances,  cysts  in  the  mammary 
gland  are  formed  by  the  enormous  growth  of  new  formed  elementary 
structures,  having  the  character  of  cells  or  nuclei,  which  pursue  a 
morbid  course  from  their  origin,  or  from  a  very  early  period  of  their 
development. 

These  three  modes  of  the  formation  of  cysts  have  been  briefly  de- 
scribed, as  formation  by  dilatation  and  growth  of  parts  of  ducts,  by 
enlargement  of  natural  spaces,  and  by  development  or.  growth  of  new 
formed  nuclei  or  cells.  Those  cysts,  the  contents  of  which  are  liquid, 
are  called  barren ;  and  those  which  have  the  power  of  forming  more 
highly  organized  contents  are  called  proliferous.  The  contents  of 
proliferous  cysts  vary  very  much  in  different  parts  of  the  body,  but 
in  the  breast  they  consist  of  glandular  or  other  vascular  growths, 
which  spring  from  their  walls,  constituting  with  their  cysts  the  cysto- 
sarcomata  of  Brodie.  These  intra-cystic  mammary  growths  increase 
more  rapidly  than  their  cysts,  and  at  length,  excluding  the  fluid,  fill 
the  cysts  ;  in  many  cases,  they  coalesce  entirely  with  the  cyst  walls, 
and  in  others,  projecting  through  them  and  growing  rapidly,  they 
advance  to  the  integument;  and  sometimes  even  make  their  way 
through  it.    These  growths  also  exhibit  great  varieties  with  regard 
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to  colour,  vascularity,  and  density.  They  are  found  in  women  of  all 
ages,  from  the  period  of  puberty  to  the  cessation  of  menstruation  j  and 
although  they  may  co-exist  with  cancerous  growths,  they  are  perfectly 
free  from  anything  of  a  malignant  character.    In  the  case  of  a  single 
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cyst,  a  successful  result  has  been  obtained  by  making  an  incision  for 
the  escape  of  the  fluid,  or  evacuating  it  by  means  of  a  small  trocar, 
and  afterwards  employing  the  ordinary  means  for  promoting  the 
obliteration  of  the  cyst  by  adhesion  or  granulation  :  but  excision  of 
the  whole  of  the  diseased  part  is  the  only  certain  means  of  cure  ;  and 
when  there  are  more  cysts  than  one,  the  proper  proceeding  is  ablation 
of  the  breast,  and  as  the  disease  is  not  malignant,  there  is  every 
prospect  of  a  satisfactory  result,  if  the  whole  be  removed. 

TRUE  HYDATID  CYSTS  IN  THE  MAMMA. 

This  is  an  extremely  rare  form  of  breast-disease,  and  consists  of  a 
parent  cyst,  containing  living  entozoa.  Within  the  parent  cyst  are 
secondary  cysts,  which  consist  of  parasitic  animalcules,  named  echino- 
coccus  hominis,  floating  in  a  limpid  fluid.  This  form  of  disease  is 
met  with  between  the  ages  of  twenty-one  and  fifty  years,  chiefly  in 
married  women  who  have  enjoyed  good  health,  to  which  the  develop- 
ment of  the  tumour  has  not  been  observed  to  cause  any  interruption. 
The  tumour  is  for  the  most  pai*t  globular  or  oval  in  form  ;  varies  in 
size  from  an  inch  to  several  inches  in  diameter  ;  and  has  been  found 
in  different  parts  of  the  gland.  The  tumour  becomes  prominent  at 
its  middle,  is  hard  at  first  and  incompressible,  but  by  and  by  becomes 
lobulated  with  obscure  fluctuation,  and  ultimately  fluctuation  becomes 
uncommonly  distinct.  In  some  cases  there  is  no  pain  ;  in  some  there 
is  uneasiness ;  but  in  others  the  pain  is  very  great. 

Excision  is  the  proper  treatment,  and  if  the  cyst  be  removed,  a 
perfect  cure  is  the  result. 
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Besides  the  tumours  mentioned  in  this  chapter,  the  mamma  is  also 
liable  to  become  the  seat  of  fatty,  fibrous,  fibro-serous,  cartilaginous, 
or  carcinomatous  tumours.  For  information  on  these  tumours,  the 
reader  is  referred  to  the  chapter  on  Tumours,  in  which  their  characters, 
progress,  and  treatment  have  been  described. 

EXCISION  OF  THE  MAMMA. 

The  patient  having  been  placed  in  the  recumbent  posture,  with  the 
arm  raised,  extended,  and  committed  to  an  assistant  to  maintain  it  in 
that  position,  the  surgeon  introduces  the  knife  on  the  axillary  aspect 
of  the  mamma,  on  a  line  with  the  mammilla,  and  directs  it  quickly  and 
boldly  to  the  opposite  point,  forming  a  semi-elliptical  incision  along 
the  lower  aspect  of  the  tumour ;  the  lower  incision  being  first  made, 
that  its  course  may  not  be  obscured  by  blood.  A  semi-elliptical 
incision  is  then  made  along  the  upper  aspect  between  the  same  points 
of  entrance  and  exit.  The  knife  being  next  carried  in  a  sloping 
direction,  the  dissection  is  conducted  boldly  and  promptly  from  the 
axillary  aspect  of  the  wound,  in  order  that,  by  the  early  division  of 
the  principal  trunks,  hemorrhage  may  in  the  subsequent  parts  of  the 
dissection  be  as  much  as  possible  prevented.  The  extent  of  parts 
to  be  removed  must  vary,  to  a  certain  degree,  according  to  the  laxity 
of  the  integument,  but  chiefly  according  to  the  size  and  nature  of  the 
tumour,  it  being  necessary,  as  has  been  already  stated,  to  remove  a 
considerable  portion  of  apparently  sound  tissue,  if  there  be  reason  to 
fear  that  the  tumour  is  not  of  an  innocent  character.  Hemorrhage 
having  been  arrested,  the  edges  are  brought  together,  and  the  parts 
treated  according  to  the  approved  principles  for  such  wounds. 
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CHAPTER  XXVIII. 
AFFECTIONS  OF  INTEGUMENT  AND  NAILS. 

ANTHRAX. 

Anthrax  or  carbuncle  is  a  swelling  of  the  skin,  varying  in  size 
from  that  of  a  nut  to  nearly  that  of  the  closed  fist,  and  caused  by 
infiltration  of  an  unhealthy  lymph.  The  swelling  is  at  first  very 
hard,  and  of  a  dusky-red  colour.  This  colour,  in  the  progress  of 
the  case,  may  be  observed  to  become  of  a  deeper  tint  at  certain 
points,  which,  on  palpation,  are  found  to  present  more  or  less  of 
a  feeling  of  fluctuation.  At  these  darker  points,  also,  the  swelling 
becomes  gradually  softer  and  more  prominent,  and  at  length  the  skin 
ulcerates,  and  gives  exit  to  an  unhealthy  sanious  pus,  soft  fibrinous 
exudation,  and  sloughs  of  the  areolar  tissue.  After  these  matters 
have  been  all  discharged,  the  wound  heals  by  a  process  of  granula- 
tion, which,  in  cases  of  carbuncle,  usually  proceeds  very  slowly. 
The  complaint  is  usually  accompanied  by  more  or  less  of  fever,  which, 
in  some  cases  is  severe,  speedily  assuming  a  typhoid  form  ;  and  also 
in  all  cases  by  a  considerable  prostration  of  strength.  The  disease 
generally  attacks  persons  in  a  weak  state  of  health,  and  often  pre- 
vails, as  it  were  epidemically,  at  times  when  erysipelas  and  other 
adynamic  forms  of  fever  are  prevalent. 

The  treatment  of  carbuncle  may  be  divided  into  the  constitutional 
aud  the  local. 

The  great  indications  of  general  or  constitutional  treatment  are,  to 
promote  a  healthy  performance  of  the  various  secretions ;  to  allay 
pain  and  procure  rest  by  opiates,  such  as  the  liquor  ammonia; 
acetatis,  and  morphia ;  and  to  administer  as  soon  as  possible,  bark, 
wine,  brandy,  and  beef-tea,  or  other  nourishing  form  of  food,  as  the 
circumstances  of  each  particular  case  may  require. 

The  objects  to  be  fulfilled  by  local  treatment  are  two — to  promote 
suppuration,  and  to  facilitate  the  discharge  of  sloughs.  For  the  first 
end,  we  apply  poultices  or  warm  fomentations  ;  and  for  the  second,  it 
is  the  general  rule  to  make  a  crucial  incision  into  the  swelling,  and 
afterwards,  to  apply  poultices  to  expedite  the  separation  and  dis- 
charge of  sloughs.  The  process  of  granulation,  as  already  observed, 
is  usually  very  tardy,  and  calls  for  the  use  of  resinous,  or  some  other 
stimulating  ointment. 
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ONYCHIA. 

By  onychia  is  understood  a  swelling,  usually  terminating  in  suppu- 
ration, which  arises  at  the  roots  of  the  nails  of  the  fingers  or  toes ; 
and  it  is  usually  divided  into  two  varieties — the  simple  and  the 
specific. 

Simple  onychia  is  usually  caused  by  some  violence,  such  as  the  im- 
paction of  splinters  of  wood  or  any  other  foreign  body  below  the 
nail,  and  is  characterized  by  there  appearing  at  one  side  of  the  nail 
a  circumscribed,  red,  swollen,  and  tender  spot,  which  gradually  ter- 
minates in  the  formation  and  discharge  of  pus,  together  with  loosening 
and  casting  off  of  the  old  nail. 

In  this  form  there  is  usually  not  much  constitutional  disturbance ; 
and  the  complaint  terminates  satisfactorily  after  a  free  purge,  eleva- 
tion of  the  foot,  if  the  toe  is  the  seat  of  the  affection,  local  antiphlo- 
gistics,  poulticing,  and  in  many  cases  the  judicious  removal  of  the 
old  nail  after  the  process  of  its  detachment  is  commenced. 

Malignant  onychia  is  of  an  essentially  unhealthy  character,  and  is 
of  frequent  occurrence  in  a  syphiHtic  condition  of  the  system.  In 
this  variety  the  inflamed  part  is  of  a  very  dusky  red  or  livid  hue,  and 
very  speedily  becomes  the  site  of  an  ulcer,  which  discharges  a  very 
foetid  and  usually  more  or  less  sanious  pus.  In  the  course  of  a  short 
time,  large  flabby  granulations  form  at  the  roots  and  sides  of  the  old 
nail,  which  gradually  assumes  a  dried,  brownish-black  appearance, 
and  falls  off  in  laminae  or  layers. 

For  the  relief  of  this  complaint  both  constitutional  and  local 
treatment  are  necessary.  The  object  of  constitutional  treatment  is, 
to  improve  the  general  health,  and,  as  is  often  necessary  in  cases  of 
malignant  onychia,  to  remove  a  constitutional  cachexia.  For  this 
end  some  recommend  calomel  and  opium,  others  the  bichloride  of 
mercury  and  sarsaparilla  j  but  a  gentle  course  of  some  preparation 
of  mercury  is  usually  necessary  to  ensure  a  cure.  The  local  treat- 
ment comprises  removal  of  the  nail,  touching  the  flabby  granulations 
with  nitrate  of  silver,  and  subsequently  employing  a  weak  nitrate 
of  silver,  an  arsenical,  or  the  black  wash. 

INGROWING  OF  THE  NAIL. 

Persons  who  confine  their  feet  in  tightly-made  boots,  frequently 
suffer  from  an  ingrowing  of  the  nail  of  the  great  toe.  As  the  soft 
parts  on  each  side  are,  from  confinement,  kept  constantly  pressed 
against  the  sharp  edges  of  the  nail,  the  result  is,  that  the  nail  pene- 
trates the  skin,  a  crop  of  flabby  granulations  springs  up,  from  which  a 
certain  amount  of  foetid  pus  is  discharged,  and  the  party  affected 
speedily  loses  the  comfort  and  use  of  his  foot 

The  proper  remedy  for  this  painful  affection  is,  removal  of  the  nail, 
and  afterwards  treating  the  ulcer  according  to  the  usual  rules  of 
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practice.  To  remove  the  nail,  the  surgeon  firmly  grasps  the  toe  with 
his  left  hand,  passes  one  blade  of  a  strong-pointed  pair  of  scissors 
beneath  the  nail  up  to  its  roots,  then  cuts  it  through  its  entire  length, 
and  twists  off  first  one  half  and  then  the  other. 


LUPUS. 

Under  the  term  lupus  are  comprehended  two  affections  of  the  skin, 
named  respectively,  lupus  non  exedens,  or  lupiginous  ulcer  of  the  face, 
and  lupus  exedens,  rodent  ulcer,  or  noli  me  tangere  of  early  writers,  by 
all  which  names  it  is  known  in  surgical  works. 

Lupus  non  exedens,  or  lupiginous  ulcer  of  the  face,  is  a  peculiar 
form  of  ulceration,  most  usually  occurring  in  strumous  females,  and 
beginning  in  most  instances  at  one  ala  of  the  nose.  It  first  shows 
itself  either  in  the  form  of  a  defined  glistening  swelling,  which  soon 
becomes  the  site  of  an  unhealthy  ulcer,  or  as  a  small  scab  or  crust, 
on  the  removal  of  which  may  be  seen  a  slight  crack  or  excoriation, 
emitting  a  scanty  viscid  discharge,  which  soon  concretes  into  a  firm 
scab  after  the  detachment  of  the  first  crust.  The  ulcer  has  a  great 
tendency  to  spread,  and  at  times  remains  a  comparatively  superficial 
sore,  whilst  at  other  times  it  destroys  the  entire  alee  and  columna  of 
the  nose. 

The  disease  is  usually  very  obstinate,  frequently  lasting  for  years, 
and  leaves  a  white  shining  cicatrix,  and  causes  much  shrinking  and 
wrinkling  of  the  skin,  with  consequent  great  distortion  of  the  features. 
The  treatment  of  this  complaint  is  both  local  and  general.  Among 
the  most  commonly  employed  and  generally  useful  local  applications 
may  be  mentioned  weak  lead  and  opiate  lotion,  weak  nitrate  of  silver 
lotion,  black  wash,  yellow  wash,  glycerine,  or  simple  water-dressing. 
The  grand  indication  of  general  treatment  is,  to  improve  the  strength, 
and,  if  possible,  remove  the  constitutional  cachexia  which  so  frequently 
accompanies  this  disorder.  For  this  end,  the  energetic  and  steady 
employment  of  cod-liver  oil,  and  some  preparation  of  iodine,  iron, 
arsenic,  or  other  tonic,  is  indispensable. 

Lupus  exedens,  or,  as  it  has  been  variously  named,  corroding  ulcer, 
rodent  ulcer,  cancroide,  cancerous  ulcer,  and  noli  me  tangere,  is  a 
more  serious  and  generally  more  rapidly  progressive  disease  than  the 
lupus  non  exedens.  It  usually  manifests  itself  on  the  nose,  and  begins 
either  in  the  form  of  a  little  tubercular  swelling  of  the  skin,  or  as  a 
little  foul  ulcer  on  the  cutaneous  or  muco-cutaneous  surface,  sur- 
rounded by  a  dusty  red  areola,  and  accompanied  with  much  swelling 
and  pain.  The  ulcer  is  generally  at  first  concealed  from  view  by  a 
scab  of  considerable  thickness,  and  it  may  remain  in  this  condition 
for  a  greater  or  less  time,  without  making  any  apparent  progress  ; 
but  when  the  scab  becomes  detached,  the  sore  rapidly  spreads  over 
the  surrounding  integument,  and  frequently  penetrates  through  the 
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entire  thickness  of  the  skin,  and  destroys  the  alse,  tip,  and  columna 
of  the  nose.  The  disease  is  characterized  by  periods  of  repose,  and  of 
activity.  After  the  separation  of  one  scab,  the  ulcerative  action 
usually  proceeds  very  rapidly  ;  but  on  some  occasions  it  is,  for  the 
time,  arrested,  and  the  sore  becomes  covered  with  hard  yellowish- 
grey  crusts.  In  cases  which  have  not  yielded  to  treatment,  these 
crusts  are  in  turn  detached,  and  the  disease  makes  frightful  ravages 
on  the  face,  entirely  eroding  the  nose,  and  in  some  cases  where  the 
disease  occurs  in  a  syphilitic  state  of  system,  the  nasal,  and  oral,  and 
sometimes  even  the  orbital  cavities  are  all  laid  open,  and,  in  a  few 
instances,  made  to  communicate  with  one  another. 

The  treatment  of  this  distressing  complaint  resolves  itself  into  the 
local  and  the  constitutional. 

As  long  as  there  is  any  inflammatory  action,  there  can  be  little 
hope  of  arresting  the  progress  of  the  disease  by  the  application  of 
escharotics.  The  first  great  indication  of  local  treatment,  is,  therefore, 
to  subdue  all  inflammation  by  leeches,  poultices,  or  warm  opiate 
lotions  ;  and  in  some  instances  great  benefit  is  derived  from  brushing 
the  inflamed  skin  with  a  very  strong  solution  of  nitrate  of  silver. 
After  all  inflammation  is  subdued,  much  may  be  hoped  from  free  and 
thorough  cauterization  of  the  diseased  surface  with  some  of  the 
strongest  escharotics,  such  as  chloride  of  zinc  or  arsenic,  the  Vienna 
paste,  or  the  acid  nitrate  of  mercury.  Much  good  may  be  expected 
from  thorough  cauterization;  but  only  mischief  can  result  in  this 
disease  from  the  inefficient  application  of  escharotics.  The  pain 
resulting  from  their  employment  is  often  very  severe,  and  calls 
for  the  repeated  administration  of  solid  opium.  The  eschars  conse- 
quent on  the  cauterization  are  often  very  long  in  becoming  detached ; 
but  when  they  do  so,  great  attention  is  required  to  see  that  the 
surface  of  the  sore  has  a  healthy  appearance ;  and  if  it  has  not, 
it  must  at  once  be  destroyed  by  reapplication  of  the  escharotic.  It 
sometimes  happens  that  the  sore  cannot  be  cauterized,  and  then  we 
can  only  employ  mere  palliative  remedies. 

The  great  indication  of  general  treatment  is,  to  alter  or  remove  the 
constitutional  state  accompanying  the  disease.  When  the  patient  is 
of  a  strumous  habit,  much  good  may  be  expected  from  the  steady  ad- 
ministration of  good  diet,  cod-liver  oil,  iodide  of  iron,  or  iodide  of 
potassium  ;  and  the  employment  of  Donovan's  solution  of  arsenic  has 
been  followed  in  many  cases  by  the  happiest  results.  Such  are  the 
most  serviceable  remedies  in  cases  occurring  in  the  strumous  habit ; 
and  the  complication  with  a  syphilitic  taint  calls  for  the  immediate 
use  of  medicines  suitable  for  that  state  of  system. 

NyEVUS. 

There  are  three  distinct  forms  of  ncevus,  named  arterial,  capillary, 
and  venous.     They  include,  under  the  various  affections  termed 


AFFECTIONS  OF  INTEGUMENT  AND  NAILS.  K17 

aneurism  by  anastomosis,  mother's  mark,  erectile  tumours,  and  telan- 
giectasis. 

Arterial  Nanus,  or  Aneurism  by  Anastomosis,  may  be  situated  in 
every  tissue  or  organ  of  the  body  ;  but  it  is  more  commonly  met  with 
in  the  subcutaneous  or  submucous  cellular  tissue,  especially  about  the 
scalp,  orbit,  face,  lips,  and  tongue ;  it  has  also  been  met  with  in  the 
trunk,  nates,  extremities,  in  the  liver,  in  various  other  internal  organs, 
and  in  bone.  In  bone  it  is  not  unfrequently  associated  with  ence- 
phaloid  disease.  This  disease  presents  itself  as  a  tumour,  or  swelling, 
varying  greatly  in  size  and  form  in  different  cases.  As  seen  through 
the"  skin,  it  is  of  a  bluish-red  colour,  or  dimly  blue.  It  is  soft,  com- 
pressible, not  in  general  circumscribed,  disappears  to  a  considerable 
degree  on  firm  pressure.  Its  temperature  is  usually  a  little  higher  than 
the  surrounding  parts.  The  turnour  becomes  smaller  on  interrupting  the 
circulation  leading  to  it,  and  instantly  enlarges  on  allowing  the  blood 
to  flow  to  it.  In  these  tumours  pulsation  and  bruit  are  perceptible ;  but 
the  characters  of  these  symptoms  vary  in  different  cases,  according  to 
the  size  of  the  tumours.  In  some  cases  the  pulse  is  very  strong,  and  in 
others,  where  the  tumour  is  small,  a  slight  vibratory  movement  only 
may  be  perceptible.  In  no  case  is  the  pulsation  so  forcible  as  in 
aneurism.  The  bruit  presents  great  varieties  with  respect  to  degree 
and  character.  It  is  sometimes  soft  and  blowing,  or  cooing,  and  at 
other  times,  loud  and  harsh.  The  sound  is  perfectly  different  from 
that  of  common  aneurism,  and  when  once  heard,  can  never  be  mis- 
taken. The  tumour  consists  principally  of  arteries  tortuous  and  ser- 
pentine in  direction,  excessively  elongated,  and,  in  point  of  size, 
enormously  dilated,  and  often  assuming  a  varicose  appearance.  The 
arteries  leading  to  the  part  are  also  expanded — their  coats,  as  well  as 
those  of  the  ai'teries  of  the  tumour,  are  thin,  and  they  pulsate 
strongly.    This  condition  is  called  cirsoid  dilatation  of  the  vessels. 

Treatment. — This  varies  according  to  the  size  and  situation  of  the 
tumour,  and  may  be  said  to  consist  of  removal  or  deligation  of  the 
artery  furnishing  the  arterial  supply.  Removal  should  always  be  had 
recourse  to  when  practicable ;  and  of  the  two  modes,  namely,  by 
ligature  and  by  excision,  the  former  should  generally  be  preferred. 
The  mode  of  applying  the  ligature  will  be  afterwards  described. 
Should  excision  be  practised,  even  for  a  small  tumour,  it  is  of  the 
utmost  importance  to  cut  at  a  very  considerable  distance  from  the 
disease ;  otherwise  alarming  or  fatal  hemorrhage  may  be  the  result. 
Two  modes  of  deligation,  as  well  as  of  removal,  have  been  practised 
in  the  treatment  of  these  tumours,  namely,  tying  the  principal 
branches  leading  to  it,  and  ligaturing  the  main  trunk  of  the 
part  or  limb ;  the  lattei-,  in  the  present  Btate  of  our  experience, 
appears  to  be  the  only  proper  proceeding,  as  the  former,  so 
far  as  my  reading  has  enabled  me  to  judge,  has  uniformly  been 
unsuccessful.   In  two  cases,  however,  of  this  disease  in  the  scalp, 
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Dr  Gibson  succeeded  by  tying  the  principal  feeding  branches,  and 
making  deep  incisions  around  the  tumour  between  the  deligated  ar- 
teries. The  brachial  and  femoral  arteries  have  been  tied°in  some 
cases,  with  the  desired  result ;  but  the  carotid  has  been  more  fre- 
quently tied  than  any  other  artery  for  the  cure  of  this  disease.  In 
6  cases  in  which  it  was  tied  for  this  disease  in  the  orbit,  5  were 
cured.  Of  20  cases  in  which  it  was  tied,  in  5  both  carotids  were 
tied  at.  intervals  of  several  weeks,  and  in  all  these  cases  of  double 
deligation  the  disease  was  cured. 

Capillary  Ncevus  is  almost  always  congenital ;  it  is  but  very  slightly 
elevated,  it  presents  great  varieties  as  to  size,  is  of  a  purplish-red 
colour,  and  is  unattended  with  pain  or  inconvenience  beyond  its  un- 
seemly appearance.  It  is  formed  of  a  congeries  of  small  capillary 
vessels. 

Venous  Ncevus  is  of  a  dark-purple  colour,  often  becomes  promi- 
nent and  forms  a  large  tumour,  feels  doughy,  soft,  and  elastic, 
is  compressible,  is  sometimes  small,  and  at  other  times  lobulated, 
and  the  surrounding  veins  are  large  and  tortuous.  It  is  formed  of 
dilated  tortuous  veins,  and,  in  some  cases,  along  with  these  small 
cysts,  emits  a  fluid,  usually  dark  and  sanguinolent,  but  sometimes 
clear.  For  much  interesting  information  on  the  structure  and  cha- 
racters of  these  vascular  growths,  I  refer  the  reader  to  the  writings  of 
J ohn  Bell,  Wardrop,  Mr.  Caesar  Hawkins,  Mr.  Goodsir,  Mr.  Liston, 
Kokitansky,  Mr.  Birkett,  and  to  the  valuable  and  most  instructive 
lectures  of  Mr.  Paget. 

Treatment. — There  are  three  different  principles  on  which  the  prin- 
cipal methods  of  treatment  have  been  conducted,  namely,  to  cause 
obliteration  of  vessels  by  means  of  adhesive  inflammation,  destruction 
of  the  growth,  and  removal  by  ligature  or  knife. 

1.  Vaccination,  passing  a  few  silk  thi-eads  through  the  tumour, 
passing  acupuncture  needles  into  it,  and  heating  them  by  means  of  the 
spirit  lamp,  injecting  a  few  drops  of  the  perchloride  of  iron  by  means 
of  a  syringe  with  a  screw  piston,  are  some  of  the  many  modes  of 
treatment  conducted  on  the  first-mentioned  principle. 

2.  Destruction  by  repeated  application  of  nitric  acid,  or  some  other 
escharotic,  is  a  very  successful  mode  of  treatment,  when  the  nasvus 
is  capillary  and  small. 

3.  In  the  great  majority  of  cases,  when  the  disease  constitutes 
more  or  less  of  distinct  tumours,  removal  by  ligature  is  the  proper, 
and,  indeed,  with  few  exceptions,  the  only  proper  method  of  removal. 
Subcutaneous  ligature,  as  proposed  by  Mr.  Curling,  consisting  of  pass- 
ing a  thread  subcutaneously  and  then  tightening  it,  is  a  method  that  is 
exceedingly  suitable  in  some  cases.  I  have  often  adopted  this  mode 
of  strangulation  with  success.  When  the  tumour  is  not  very  large,  by 
passing  the  acupuncture  needles  under  its  phase,  and  drawing  a  ligature 
very  tightly  under  them  and  arouud  the  base  of  the  tumour,  removal 
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by  strangulation  and  sloughing  is  speedily  effected.  If  the  tumour 
be  large,  then  a  double  ligature  may  be  passed  by  means  of  a  needle, 
and  singulation  effected  in  the  same  manner  as  for  internal  hemor- 
rhoids :  and  if  still  larger,  it  may  be  strangulated  by  passing  two 
double  ligatures,  and  strangulating  it  in  four,  instead  of  two  parts. 
Mr  Liston  recommended  the  following  proceeding  m  some  cases  :— 

«  When  the  skin  is  slightly  or  not  at  all  affected,  and  the  subcuta- 
neous tumour  is  large,  the  coverings  should  be  turned  back,  as  repre- 
sented below,  and  the  ligatures  then  employed.  A  few  weeks  ago,  I 
operated  for  a  tumour  in  this  situation  on  a  little  girl  who  had  been 
subjected  to  several  painful  and  unsuccessful  operations  previously. 
One  needle,  that  across  the  morbid  mass,  was  in  the  first  instance  in- 
troduced without  a  ligature,  after  the  incisions  had  been  made  ;  the 
tumour  was  raised  by  means  of  it,  and  the  second  needle  passed 
underneath  the  first,  carrying  a  strong  thread  ;  the  loop  of  this  was 
laid  hold  of  with  a  hook,  and  the  needle  withdrawn  upon  the  liga- 

Fig.  290. 


ture,  as  here  represented.  The  first  needle  was  then  armed  also,  and 
the  double  ligature  brought  through  with  it.  These  were  then  secured. 
This  mode  of  proceeding  is  very  superior  to  those  generally  followed, 
and  is  not  liable  to  any  objection.  It  is,  besides,  the  only  plan  by  which 
tumours  of  a  formidable  size  and  highly  vascular,  tumours  generally  con- 
sidered incurable,  can  be  safely  dealt  with.  There  is  no  risk  of  untoward 
bleeding  in  cutting  through  the  skin  and  dissecting  back  the  flaps 
from  the  tumour.    Of  course  these  are  made  so  as  to  leave  any  por- 
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tions  of  the  skin  that  may  be  at  all  affected  still  attached  to  the 
part  to  bo  removed.    The  mass  is  thoroughly  exposed,  so  that  the 
ligatures  can  be  introduced  completely  under  and  beyond  it  in  all  direc- 
tions ;  and  these  can  be  drawn  at  once  so  tightly  as  to  cut  off  its  con- 
nexion with  the  circulation,  and  destroy  its  sensibility  and  vitality. 
The  operative  procedure  is  necessarily  varied,  according  to  the  cir- 
cumstances of  each  particular  case.   The  principles  being  understood, 
the  details  must  be  left  to  the  judgment  and  discretion  of  the  practi- 
tioner concerned.    After  the  tumour  has  been  strangulated  com- 
pletely, free  puncture  may  be  made  into  it  so  as  to  diminish  its  bulk. 
The  painful  feelings  may  be  soothed  by  sedatives  suited  to  the  age 
and  condition  of  the  patient,  and  by  warm  water  applied  to  the 
part,  as  described  again  and  again  in  the  foregoing  pages.    By  follow- 
ing this  method,  the  period  necessary  for  a  cure  is  much  abridged  : 
there  is  less  suffering  entailed  on  the  patient,  deformity  is  avoided, 
and  the  operation  is  without  doubt  more  safe  and  certain  than  any 
other." 
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CHAPTER  XXIX. 
AFFECTIONS  OF  THE  EYE  AND  ITS  APPENDAGES. 

OPHTHALMIA. 

All  inflammatory  affections  of  the  eye-ball  and  conjunctiva  are 
comprehended  under  the  general  term,  Ophthalmia. 

INFLAMMATORY  AFFECTIONS  OF  THE  CONJUNCTIVA. 

Of  conjunctivitis,  or  inflammation  of  the  conjunctiva,  there  are 
several  varieties,  of  which  the  principal  are,  1.  Simjile,  2.  Pustular, 
3.  Catarrhal,  4.  Purulent,  and  5.  Strumous. 

I.  SIMPLE  CONJUNCTIVITIS. 

This  affection  is  by  some  authors  described  under  the  more  general 
term,  ophthalmia  simplex. 

Symjytoms. — The  principal  symptoms  are,  pain  of  a  sharp  pricking 
character,  a  distressing  sensation  of  heat  and  stiffness,  a  feeling  as  if 
sand  or  some  other  extraneous  matter  were  lodged  on  the  sur- 
face of  the  membrane,  intolerance  of  light,  and  lachrymation ; 
and  on  opening  the  eyelids,  the  conjunctiva  is  found  to  present  a  red 
appearance  of  a  scarlet  tint,  with  a  peculiar  arrangement  of  the  vessels, 
which  requires  to  be  carefully  noticed  for  distinguishing  inflammation 
of  the  conjunctival  covering  from  inflammation  affecting  the  deeper 
textures  of  the  eye.  The  arrangement  of  blood-vessels  characteristic 
of  this  affection  is  called  reticular, 
and  is  represented  in  the  accompanying 
drawing.  The  vessels  are  superficial, 
large,  and  tortuous  in  their  course  from 
the  orbital  circumference  of  the  mem- 
brane towards  the  margin  of  the  cornea ; 
they  can  be  drawn  aside  or  moved  by 
dragging  the  eyelids  with  the  finger,  or 
by  communicating  movements  to  the 
membrane ;  they  anastomose  very  freely 
with  each  other,  and  produce  a  beautiful 
web-like  or  net-work  appearance.  In 
very  severe  cases,  the  minute  vessels 
become  so  much  distended  as  to  make 
the  reticular  arrangement  less  distinct, 
or  altogether  imperceptible;  and  in 
place  of  it,  the  membrane  exhibits  a 
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uniform  florid  hue,  with  a  very  irritable  appearance.  There  is  slight 
febrile  action  in  severe  cases,  but  in  others  there  are  scarcely  any 
constitutional  symptoms. 

Treatment.— In  the  treatment  of  this,  as  of  other  forms  of  ophthal- 
mia, it  is  important  to  keep  in  view  some  rules  which  are  universally 
applicable  in  all  inflammatory  affections  of  this  organ,  namely,  to 
remove  the  exciting  cause  if  still  in  operation,  to  guard  against  all  new 
causes  of  irritation,  either  to  the  eye  itself  or  to  the  system  at  large, 
to  obviate  if  possible  the  predisposing  cause,  which  may  be  derange- 
ment of  the  functions  of  an  organ  remote  from  the  eye,  to  exclude  the 
light,  and  to  give  absolute  rest,  not  only  to  the  affected  eye,  but  also 
to  the  other.  In  many  cases  of  simple  conjunctivitis,  attention  to 
these  rules  is  alone  sufficient  to  produce  the  desired  effect ;  in  other 
cases,  it  is  requisite  in  addition  to  this  to  prescribe  sometimes  rest  of 
body,  low  diet,  aperient  medicine,  and  cold  applications  over  the 
eyelids,  and  sometimes  local  depletion  followed  by  warm  applications. 
Local  depletion  may  be  instituted  either  by  leeches,  which  should 
be  applied,  not  to  the  eyelids,  but  around  the  eye,  to  the  temple,  the 
forehead,  or  the  nose, — or  hy  scarification  of  the  conjunctiva  of  the 
eyelids,  the  efficacy  of  which  in  acute  cases  is  often  very  speedily  per- 
ceptible. The  above  treatment  must  not  be  too  long  continued,  lest 
relaxation  be  induced  ;  nor  is  it  suitable  in  those  cases  which  from  the 
commencement  partake  of  a  chronic  character,  and  in  which  passive 
congestion  constitutes  the  principal  condition  of  parts.  When  acute 
symptoms  have  been  subdued,  counter-irritation  applied  to  the  temple 
or  behind  the  ear,  and  the  cautious  use  of  some  slightly  stimulating 
lotion,  together  with  constitutional  remedies,  constitute  the  proper 
treatment. 

H.  PUSTULAR  CONJUNCTIVITIS. 

Synonyms  and  Symptoms. — This  affection — sometimes  called  con- 
junctivitis pustulosa,  ophthalmia  pustulosa,  and  ophthalmia  plyctse- 
nodes — commences  with  pain,  usually  very  slight,  but  varying  in 
degree  in  different  cases,  and  attended  with  an  uneasy  sensation  as  if 

caused  by  an  extraneous  sub- 
Fig.  292.  stance,    and    felt  principally 

  during  the  movements  of  the 

palpebral  Intolerance  of  light 
is  not  usually  a  symptom  of  this 
variety.  There  is  often  a  secre- 
tion which  coagulates  and  causes 
the  lashes  to  adhere  together. 
The  palpebral  division  of  the 
conjunctiva  is  more  red  than  is 
natural  J  on  the  ocular  portion 
there  is  increased  vascularity  at  some  part,  and  sometimes  one  plexus 
of  vessels  appearing,  sometimes  several,  each  having  its  base  towards 
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the  orbit  and  its  apex  towards  the  cornea.  Lymph  is  deposited,  and 
in  the  lymph  pus  is  formed  constituting  a  pustule,  the  most  frequent 
site  of  which  is  over  the  junction  of  the  cornea  with  the  sclerotic  coat. 
In  many  cases  there  is  a  deposit  of  lymph  and  serum,  so  that  the 
affection  presents  the  character  of  a  vesicle  instead  of  a  pustule. 

Pustular  conjunctivitis  is  chiefly  met  with  in  children  and  young 
persons,  and  more  especially  in  those  who  are  of  a  scrofulous  diathesis, 
and  liable  to  derangement  of  the  function  of  the  skin,  or  of  the  di- 
gestive organs. 

Treatment. — When  the  disease  is  very  acute,  in  addition  to  rest  of 
the  eye,  restriction  of  diet,  and  purgation,  local  depletion  is  necessary ; 
but  in  the  great  majority  of  cases,  the  observance  of  the  general  rules 
of  treatment  already  laid  down,  together  with  the  application  of  some 
stimulating  or  astringent  lotion,  will  be  found  sufficient.  Of  the 
many  applications  of  this  nature  the  solution  of  the  nitrate  of  silver, 
of  the  strength  of  from  two  to  four  grains  to  an  ounce  of  water, 
answers  as  well  as  can  be  desired. 

III.  CATARRHAL  CONJUNCTIVITIS. 

Symptoms. — In  addition  to  the  usual  local  symptoms  of  catarrh, 
and,  in  many  cases,  the  general  symptoms  of  catarrhal  fever,  though  there 
is  frequently  but  little  constitutional  disturbance,  the  patient  is  affected 
with  stiffness  and  heaviness  in  the  palpebrae,  reticular  redness  com- 
mencing on  the  palpebral  jiortion  of  the  conjunctiva,  sandy  pain,  as 
it  has  been  called,  great  lachrymation,  adhesion  of  the  eyelids  in  the 
morning,  and  a  discharge  of  opaque  viscid  mucus  which  collects  on 
the  cilia  during  sleep,  with  aggravation  of  all  the  symptoms  in  the 
evening.  In  some,  though  comparatively  few  instances,  chemosis 
takes  place  to  a  considerable  degree  ;  and  in  these  circumstances  there 
is  ground  for  anxiety  as  to  the  condition  of  the  cornea,  as  it  may  be- 
come the  subject  of  ulceration,  or  its  vitality  may  be  endangered, 
partly  by  purulent  infiltration  between  its  lamellae  in  consequence  of 
inflammation,  and  partly  by  mechanical  pressure,  produced  by  great 
distension  of  the  conjunctiva  impeding  the  circulation. 

Treatment. — The  constitutional  treatment  varies  according  to  the 
state  of  the  symptoms  affecting  the  general  system  ;  but  in  all  cases, 
the  condition  of  the  bowels  and  skin  must  be  attended  to,  and  a 
proper  performance  of  the  functions  of  those  organs  promoted.  The 
chief  part,  however,  of  the  treatment  is  local  and  of  a  stimulating 
nature ;  and  under  such,  the  disease  in  most  cases  very  soon  subsides. 
The  treatment  I  have  usually  employed,  and  with  most  satisfactory 
results,  is  that  recommended  by  M'Kenzio,  namely,  scarification  of 
the  conjunctival  lining  of  the  palpebral  when  the  chemosis  is  great, 
and  the  discharge  distinctly  purulent ;  the  application  of  a  few  drops 
of  the  solution  of  the  nitrate  of  silver  twice  a  day ;  fomenting  the 
eyelids  several  times  a  day  with  a  collyrium  composed  of  one  grain 
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of  corrosive  sublimate,  six  grains  of  muriate  of  ammonia,  two  drachms 
of  vinum  opii,  and  eight  ounces  of  water,  used  slightly  warmed,  a 
few  drops  being  put  into  the  eye  in  mild  cases,  but  injected  over  the 
eye  in  severe  cases  j  anointing  the  margins  of  the  eyelids  every  night 
at  bedtime  with  a  very  small  portion  of  an  ointment  composed  of  six 
grains  of  the  red  precipitate  levigated  to  an  impalpable  powder  and 
half  an  ounce  of  butter,  for  preventing  the  tendency  to  adhesion  of 
the  eyelids ;  keeping  the  patient  in  a  dark  room,  avoiding  all  cold 
applications,  and  in  the  chronic  stage,  when  very  obstinate,  using 
slight  counter-irritation.  This  last  is,  however,  required  in  compara- 
tively few  cases,  as  the  symptoms  generally  yield  very  readily  to  the 
use  of  the  other  remedies. 

IV.  PURULENT  OPHTHALMIA. 

Ophthalmia  purulenta  is  the  name  given  to  a  violent  form  of  in- 
flammation of  the  conjunctiva  attended  with  a  secretion  of  pus.  It 
will  enable  us  to  describe  more  cleai'ly  this  very  distressing  affection, 
if  we  treat  separately  of  three  different  forms  of  it,  namely,  puru- 
lent ophthalmia  in  adults,  purulent  ophthalmia  in  newborn  infants, 
gonorrhceal  ophthalmia. 

Purulent  Ophthalmia  in  Adults. — Symptoms. — One  of  the  earliest 
symptoms  is  an  itching  sensation,  owing,  it  is  believed,  to  suppression 
of  the  mucous  secretion — a  symptom  which  is  well  known  to  be  one 
of  the  earliest  effects  of  inflammation  in  a  mucous  membrane.  Another 
early  symptom  is  a  painful  feeling  as  if  particles  of  sand  or  glass  were 
lodged  between  the  eyelids  and  the  eyeball.  This  feeling,  which  is 
often  very  severe,  comes  on  very  suddenly,  and  arises  not  from  the 
presence  of  any  extraneous  matter,  but  from  the  dilated  state  of  the 
conjunctival  vessels. 

There  is  at  an  early  stage  considerable  mucous  secretion  from  the 
internal  surface  of  each  eyelid.  This  soon  becomes  opaque,  and  then, 
very  rapidly,  purulent ;  and  when  the  eyelids  are  separated,  it  runs 
down  the  cheek,  producing  in  many  instances  irritation  and  excoria- 
tion. In  this  variety  of  the  disease  there  soon  occurs  very  acute  and 
continued  pain,  attended  with  a  most  distressing  sense  of  fulness  and 
tension  ;  there  is  also  a  sense  of  weight  and  stiffness,  with  great 
swelling  of  the  palpebral  ;  and  the  cilia  adhere  to  each  other,  in  con- 
sequence of  the  coagulation  of  viscid  mucus  upon  them.  The  palpe- 
bral portion  of  the  conjunctiva  is  first  affected;  it  becomes  exceedingly 
red  and  swollen  ;  great  effusion  takes  place  into  its  substance,  as  well 
as  into  the  submucous  cellular  tissue  and  the  other  textures  of  the 
palpebrse,  so  that  they  rapidly  become  very  much  swollen  and  of  a 
livid  appearance,  and  are  apt  to  become  everted.  The  eyelids  have  at 
first  a  slight  tendency  to  become  inverted,  but  the  great  swelling  and 
protrusion  of  the  conjunctiva,  which  is  forced  out  between  the  eye- 
ball and  the  margin  of  the  palpebral,  soon  produce  a  tendency  to 
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.eversion.  At  an  advanced  stage  of  the  disease,  the  conjunctival 
covering  of  the  palpebral  often  assumes  a  kind  of  granular  appear- 
ance, arising  from  the  enlargement  of  the  natural  papilla.  The 
ocular  portion  of  the  conjunctiva  becomes  exceedingly  red  and  swollen, 
effusion  taking  place  to  a  great  extent  into  its  substance,  and  also 
underneath  it  into  the  submucous  cellular  tissue,  raising  the  conjunc- 
tiva considerably  around  the  circumference  of  the  cornea,  and  consti- 
tuting the  condition  technically  called  Vhemosis.  The  cornea  becomes 
hazy,  and  afterwards  opaque  and  dull  in  appearance ;  and  if  the  symp- 
toms are  not  subdued,  the  haziness  greatly  increases,  and  the  cornea 
soon  loses  its  vitality,  and  is  wholly  or  partially  destroyed,  in  conse- 
quence of  its  nutritious  fluid  being  interrupted  by  the  tension  of  the 
conjunctiva  and  the  rapid  deposit  into  the  submucous  cellular  tissue. 
The  patient  suffers  much  from  circumorbital  pain,  as  well  as  from  the 
pain  and  other  symptoms  already  mentioned  as  affecting  the  eyeball 
and  eyelids.  The  constitutional  symptoms  are  at  first  those  of  inflam- 
matory and  afterwards  those  of  irritative  fever ;  and  their  intensity 
is  proportionate  to  the  severity  of  the  local  disease. 

Causes. — There  is  little  doubt  that  in  some  cases,  even  in  this 
country,  this  very  serious  disease  originates  in  atmospheric  influence  ; 
but  fortunately  it  is  of  comparatively  rare  occurrence,  and  of  the  cases 
that  do  occur,  a  small  number  only  are  produced  by  this  cause.  It  is 
well  known,  however,  that  in  other  parts  of  the  world,  as  in  Egypt, 
a  very  alarming  form  of  this  disease  prevails  at  different  periods, 
owing  its  origin  to  atmospheric  influence.  When  the  disease  once 
takes  place,  it  is  very  apt  to  be  propagated  by  contagion ;  and 
there  is  reason  to  believe  that  in  confined  and  crowded  houses,  in 
certain  situations,  the  disease  may  also  be  conveyed  from  one  person 
to  another,  without  the  actual  contact  of  matter  with  the  eye,  but  by 
infection.  In  this  country  the  majority  of  cases  of  purulent  ophthal- 
mia in  the  adult  are  produced  by  the  contact  of  matter  from  the 
urethra,  vagina,  or  an  eye  affected  with  the  disease. 

Treatment. — The  treatment  of  this  highly  dangerous  disease 
must  be  exceedingly  prompt,  and  proportioned  in  degree  to  the 
age  and  strength  of  the  patient  and  the  intensity  of  the  disease. 
The  constitutional  treatment  in  the  early  stage  consists  in  vene- 
section, low  diet,  perfect  rest,  purgative  medicines — sulphate  of 
magnesia  with  tartar  emetic  being  found  exceedingly  useful — together 
with  calomel  and  opium  until  the  system  be  slightly  affected.  The 
patient  should  be  kept  in  a  cool,  dark,  and  well-ventilated  apartment. 
The  local  treatment  most  useful  in  the  early  stage  consists  in  local 
depletion  by  means  of  leeches  applied  around  the  orbit,  but  not  to  the 
eyelids ;  by  scarification  of  the  palpebral  portion,  and  also  by  hori- 
zontal incisions  in  the  ocular  portion  of  the  conjunctiva,  the  eyelids 
being  kept  separate  to  promote  the  depletion;  diligent  fomentation 
of  the  eyelids ;  great  attention  to  cleanliness,  and  the  frequent  and 
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effectual  cleaning  of  the  eyes.  For  this  purpose  a  fluid  must  be  sent 
between  the  eyelids  and  eyeball,  by  means  of  a  small  syringe,  so  as 
completely  to  clear  away  the  matter,  which  collects  very  rapidly.  A 
mild  astriugent  should  also  be  used  two  or  three  times  a-day:  one  of 
the  most  valuable  remedies  of  this  class  is,  the  solution  of  the  nitrate 
of  silver  in  the  proportion  of  three  or  four  grains  of  the  nitrate  to  an 
ounce  of  water,  which  generally  has  in  a  short  time  a  decided  effect 
in  diminishing  the  discharge.  In  the  more  chronic  stage  of  the  dis- 
ease, counter-irritation  is  very  serviceable  ;  and  more  powerful  astrin- 
gents are  often  required,  such  as  a  strong  nitrate  of  silver  ointment, 
or  the  solid  nitrate  of  silver,  applied  with  a  pencil  to  the  inside  of  the 
eyelids  ;  or  when  the  discharge  has  ceased,  and  the  object  is  to  apply 
an  astringent  to  the  relaxed  conjunctiva,  a  few  drops  of  the  vinum 
opii  are  used  with  advantage. 

Purulent  Ophthalmia  in  newborn  infants, — Causes. — Ophthalmia 
neo-natorum,  or  the  purulent  ophthalmia  of  infants,  is  in  the  great 
majority  of  cases  caused  by  the  contact  of  leucorrhceal,  or  in  some 
instances  of  gonorrhceal,  secretion  with  the  conjunctiva,  during  the 
passage  of  the  infant  through  the  vagina,  and  want  of  attention  to 
the  careful  washing  of  the  infant's  eyes  immediately  after  parturition. 
Sometimes,  however,  the  disease  is  catarrhal,  arising  from  the  inju- 
dicious exposure  of  the  child  to  cold  air  ;  or  it  may  be  caused  by 
the  soap  with  which  the  child  is  washed  entering  the  eyes  ;  or  by  the 
exposure  of  the  eyes  to  a  bright  light. 

Symirtoms. — This  disease  usually  begins  to  show  itself  on  the  third 
day  after  birth,  at  which  time  the  ciliary  margins  of  the  palpebra; 
are  observed  to  be  of  a  pinkish  red  colour  and  glued  together  by  a 
concrete  puriform  secretion ;  and  if  they  be  gently  separated  from 
each  other,  a  little  white  matter  escapes,  and  the  conjunctival  cover- 
ing of  the  eyelids  is  extremely  red,  vascular,  and  swollen.  The 
palpebral  portion  of  the  conjunctiva  is  first  affected,  the  ocular  portion 
soon  becomes  involved,  effusion  takes  place  into  the  subjacent  cellular 
tissue,  and  chemosis  is  produced  ;  the  palpebral  become  much  swollen, 
tense,  and  of  a  livid  red  appearance ;  and  the  palpebral  conjunctiva 
exceedingly  tumefied,  so  that  when  the  eyelids  are  separated,  it  is  apt 
to  project  and  cause  e version  of  the  eyelids ;  the  discharge  becomes 
very  great  and  of  a  yellow  colour  j  if  the  disease  be  not  checked, 
there  is  great  danger  of  the  cornea  being  either  partially  or  totally 
destroyed,  particularly  when  the  chemosis  is  considerable,  as  this 
produces  obstruction  of  circulation ;  purulent  matter  is  infiltrated 
between  the  lamella  of  the  cornea  ;  and  the  lamella  exterior  to  the 
pus  giving  way,  the  destruction  spreads  by  ulceration. 

Treatment.— The  treatment  I  have  always  adopted  in  this  form  of 
ophthalmia  is  that  recommended  by  Mr.  M'Kenzie,  namely,  washing 
the  eyes  three  or  four  times  in  the  twenty-four  hours  with  a  tepid 
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solution  of  one  grain  of  corrosive  sublimate  with  six  of  sal  ammoniac 
in  eight  ounces  of  water ;  applying  once  or  twice  a  day  a  few  drops 
of  a  solution  of  the  nitrate  of  silver  in  the  proportion  of  four  grains 
to  an  ounce  of  water ;  applying  also  to  the  edges  of  the  eyelids  at 
night,  in  order  to  prevent  their  adhesion,  a  small  portion  of  the  red 
precipitate  ointment,  prepared,  as  recommended  by  Mr.  M'Kenzie,  by 
mixing  six  grains  of  the  red  precipitate  carefully  levigated  into  an 
impalpable  powder  with  half  an  ounce  of  butter,  the  ointment  being 
melted  before  being  applied ;  a  small  dose  of  calomel  daily,  from  a 
quarter  to  half  a  grain ;  occasional  doses  of  castor  oil,  and  slight 
counter-irritation  behind  the  ears. 

Gonorrhoea],  Ophthalmia. — There  are  no  symptoms  by  which  it  is 
possible  with  absolute  certainty  to  distinguish  gonorrhceal  ophthalmia 
from  purulent  ophthalmia  produced  by  atmospheric  influence  and 
other  causes.  The  history  of  the  case  will  afford  ground  for  diagnosis  ; 
and  if  there  be  very  profuse  discharge,  if  the  eyelids  be  exceedingly 
swollen  and  livid,  with  much  pain,  and  if  one  eye  be  severely  affected 
and  the  other  remain  uninjured,  there  will  be  reason  to  conclude  that 
the  disease  is  gonorrhceal  ophthalmia.  In  the  other  forms  of  puru- 
lent ophthalmia,  it  is  the  rarest  thing  possible  for  one  eye  only  to  be 
affected,  and  in  them  the  palpebral  portion  of  the  conjunctiva  is  the 
first  attacked  ;  but  in  this  form,  the  ocular  portion  is  first  affected,  the 
disease  extending  itself  very  rapidly  to  the  palpebral  division,  and  it 
is  seldom  that  both  the  eyes  are  involved.  This  disease  is  extremely 
rapid  in  its  progress ;  the  danger  of  loss  of  vision  from  destruction  of 
the  cornea  is  very  great ;  and  the  symptoms  must  be  promptly  com- 
bated by  the  treatment  already  recommended  for  purulent  ophthalmia 
in  the  adult. 

V.  STRUMOUS  CONJUNCTIVITIS. 

Symptoms. — This  affection  is  indicated  by  the  symptoms  of  the 
ordinary  varieties  of  conjunctivitis  accompanied  with  the  following 
peculiarities,  namely,  that  the  lachrymation  is  great,  and  the  in- 
tolerance of  light  or  photophobia  quite  disproportioned  to  the  local 
signs  of  inflammation. 

"  From  the  intolerance  of  light  the  patient  subject  to  this  disease 
avoids  the  light  as  much  as  possible  ;  and  children  usually  lie  upon 
the  stomach  and  bury  the  face  in  the  pillow,  or  endeavour  to  exclude 
the  light  more  effectually  by  the  aid  of  the  handkerchief  or  the  hands, 
which  they  press  closely  on  the  affected  organs.  When  exposed  to 
the  light  for  the  purpose  of  examination,  the  head  is  immediately 
shrunk  upon  the  chest ;  but  if  the  hands  be  withdrawn,  the  palpebral 
are  found  closely  compressed  together,  and  they  are  corrugated  by 
violent,  and  sometimes  spasmodic  action  of  the  orbicular  muscles.  It 
is  not  unusual,  further,  to  find  the  face  distorted  by  the  action  of  the 
other  superficial  muscles  of  this  region,  not  connected  with  the  eye 
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If  the  disease  has  been  of  long  standing,  the  surfaces  of  the  eyelids 
and  of  the  cheeks  are  frequently  red  and  excoriated  from  the  irritation 
of  scalding  secretion  and  pressure  of  the  hands  of  the  patient." 

The  ocular  and  palpebral  portions  of  the  conjunctiva  present 
numerous  distended  vessels,  and  the  appearances  usual  to  the  common 
varieties  of  conjunctivitis  ;  but  at  the  same  time  the  local  appearances 
bear  no  proportion  to  the  excessive  morbid  sensibility  of  the  eye  to 
the  light.  The  inflammation  is  very  apt  to  give  rise  to  pustules  on 
the  circumference  of  the  cornea  or  near  it,  and  also  to  ulceration  of 
the  cornea. 

Treatment.— This  affection  is  always  attended  with  derangement  of 
some  important  function,  most  frequently  of  that  of  the  skin  or  the 
digestive  organs  ;  and  a  principal  part  of  the  treatment  consists  in  the 
employment  of  judicious  means  for  promoting  the  proper  performance 
of  the  functions  generally,  as  well  as  the  use  of  such  as  in  the 
particular  circumstances  of  the  case  may  be  suitable  for  scrofulous 
cachexy.  Quinine  is  an  invaluable  remedy  in  this  disease.  The  local 
treatment  which  has  been  found  most  useful  is,  slight  counter-irrita- 
tion behind  the  ear,  preceded,  if  the  action  of  the  disease  be  very 
acute,  by  slight  local  depletion  by  leeches  or  scarification  at  a  very 
early  period  ;  the  application  of  belladonna  to  the  temple  every  night; 
putting  a  few  drops  of  a  weak  solution  of  nitrate  of  silver  into  the 
eyes  once  or  twice  a  day  ;  keeping  the  patient  in  a  dark  room,  and 
preventing  him  from  keeping  up  the  heat  and  irritation  of  the  eyes 
by  pressing  them  with  the  hand,  or  by  lying  on  the  face ;  and  paying 
great  attention  to  cleaning  the  eyes. 

SCROFULOUS  CORNEITIS. 

Symptoms. — It  is  principally  found  in  persons  of  scrofulous  diathe- 
sis, from  eight  to  eighteen  years  of  age,  and  is  marked  by  the  follow- 
ing symptoms : — a  haziness,  and  in  many  cases  an  opacity  of  the 
cornea ;  roughness,  with  more  or  less  of  a  thickened  and  changed 
state  of  its  epidermis ;  redness  on  the  surface  of  the  cornea,  present- 
ing several  varieties  as  to  appearance,  but  in  some  instances  so  exten- 
sive as  to  have  been  compared  to  red  cloth,  and  to  have  received  the 
name  of  pannus  ;  slight  sclerotic  redness  of  a  dull  character,  consti- 
tuted by  the  dilatation  of  small  vessels,  and  having  no  white  ring, 
such  as  exists  between  the  zonular  redness  and  the  circumference  of 
the  cornea  in  the  inflammations  of  the  deeper  tissues  of  the  eye.  In 
cases  of  considerable  standing,  the  cornea  becomes  unusually  convex 
and  sometimes  even  conical,  with  liydropthalmia,  or  a  superabundance 
of  aqueous  humour.    There  is  considerable  lachrymation,  especially 
on  exposure  of  the  eye  to  light.    The  globe  of  the  eye  is  somewhat 
tender,  and  there  is  a  slight  degree  of  dull  pain  ;  these  two  symp- 
toms are  usually  of  an  intermittent  character,  and  in  some  instances 
they  are  severe  and  distressingly  aggravated  at  night ;  in  the  great 
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majority  of  cases,  however,  there  is  little  or  no  pain,  except  at  the 
commencement  of  the  affection.  Another  peculiarity  distinguishing 
this  disease  from  scrofulous  conjunctivitis  is,  that,  whereas  in  the 
latter  the  intolerance  of  light  is  so  excessive  as  to  have  been  called 
photophobia,  in  this  disease  it  is  not  usually  very  great,  though 
in  some  instances,  especially  where  there  is  much  redness,  consider- 
able pain  is  felt.  Patients  have  in  many  instances  a  sensation  as  if 
a  foreign  substance  were  placed  on  the  conjunctiva.  When  the 
disease  is  severe,  the  vision  is  greatly  obscured,  so  that  sometimes 
objects  cannot  be  perceived,  and  the  patient  is  only  able  to  distin- 
guish light  from  darkness  ;  when  it  is  of  a  milder  character,  there  is 
but  slight  dimness,  and  objects  are  seen  as  through  a  very  thin  mist. 
The  disease  is  slow  in  its  progress,  and  is  usually  very  obstinate ;  it  is 
generally  attended  with  other  symptoms  of  scrofula  and  weakness  of 
constitution,  and  with  functional  derangement  of  the  skin  or  of  some 
other  part  of  the  system. 

Parts  chiefly  affected. — The  superficial  parts,  the  epidermic  covering 
of  the  cornea,  and  the  parts  immediately  below  it,  are  chiefly  involved, 
and  opacity  results  from  effusion  of  lymph ;  but  pustules  in  the  first 
instance,  and  afterwards  ulcers,  are  often  formed,  and  although  the 
disease  is  generally  seated  in  the  superficial  parts,  it  may  affect  the 
whole  substance  of  the  cornea,  and  extend  to  the  iris,  the  sclerotic 
and  choroid  coats,  and  even  to  the  retina  itself. 

Treatment. — In  this,  as  in  every  other  form  of  scrofulous  inflamma- 
tion, the  constitutional  treatment  is  of  the  greatest  possible  impor- 
tance, the  principal  points  aimed  at  being  to  correct  the  functional 
derangement,  to  improve  the  general  health,  and  to  arrest  the 
deposit  of  fibrin,  by  which  the  opacity  is  produced.  These  im- 
portant indications  the  surgeon  must  endeavour  to  fulfil  by  such 
means  as  may  be  judicious  and  efficient  in  the  particular  circum- 
stances of  each  individual  case ;  but  as  a  general  rule,  the  most 
valuable  means  are,  good  diet,  pure  air,  quinine,  and  the  careful 
use  of  mercury,  carried  only  so  far  as  very  slightly  to  affect  the 
system.  That  the  two  medicines,  carefully  and  judiciously  employed, 
are  invaluable  in  the  treatment  of  this  disease,  will  be  readily 
acknowledged  by  all  who  have  tried  them.  The  local  treatment 
consists  in  depletion  by  leeches,  when  the  symptoms  are  acute ; 
slight  counter-irritation  behind  the  ear,  or  on  the  back  of  the 
neck;  warm,  and  especially  opiate  fomentations;  smearing  the 
parts  round  the  eye  with  the  extract  of  belladonna  at  bed-time  j  and 
when  the  symptoms  have  become  chronic,  the  daily  application  to  the 
eye  of  a  stimulant,  such  as  the  vinum  opii.  The  vinum  opii  and  red 
precipitate  ointment  are  the  most  useful  stimulants,  but  the  former 
is  in  most  instances  much  to  be  preferred.  Local  treatment,  how- 
ever, will  be  of  little  avail  without  the  constitutional  treatment 
proper  for  the  scrofulous  diathesis. 
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ACUTE  COKNEITIS. 

Causes.— This  disease  sometimes  comes  on  without  any  obvious 
cause  j  sometimes  it  arises  from  direct  injury,  or  from  exposure  to 
clamp  and  cold ;  and  sometimes  it  is  a  consequence  of  inflammation 
of  other  textures  of  the  eye. 

Symptoms.— -The  principal  symptoms  are,  haziness,  or  cloudiness, 
or  opacity  of  the  cornea ;  lachrymation  ;  intolerance  of  light ;  pain  and 
tenderness  in  the  eye  ;  liability  to  exacerbations,  especially  at  night ; 
pain  throughout  the  orbit  j  redness  of  the  cornea,  evidently  owing  to 
an  innumerable  quantity  of  vessels.  When  the  inflammation  is  not 
confined  to  the  substance  of  the  cornea,  but  affects  also  its  conjunc- 
tival covering,  a  red  zone  may  be  seen,  called  by  some  the  inner  zone, 
placed  over  the  circumference  of  the  cornea,  and  obviously  formed  of 
a  number  of  dilated  vessels  proceeding  from  the  conjunctival  cover- 
ing of  the  cornea,  and  penetrating  the  substance  of  the  cornea  itself. 
There  is  in  some  cases  another  red  zone,  called  by  some  the  outer 
zone,  of  a  crescent  shape,  corresponding  to  a  part  of  the  circumfe- 
rence of  the  cornea,  having  one  aspect  well  defined,  namely,  that 
towards  the  sclerotic  coat,  but  the  other  not  distinct,  in  consequence 
of  its  being  lost  in  the  inner  zone.  This  outer  zone  is  constituted  by 
the  vessels  of  the  conjunctiva  covering  the  part  of  the  sclerotic  coat 
where  it  overlaps  the  circumference  of  the  cornea,  as  well  as  by  some 
of  the  vessels  within  the  substance  of  this  portion  of  the  sclerotic 
coat.  A  point  of  great  importance  for  diagnosis  is  to  remember,  that 
there  is  no  intervening  white  ring  between  this  red  appearance  and 
the  circumference  of  the  cornea,  as  there  is  in  inflammation  of  some 
of  the  deeper  textures  of  the  eye. 

Treatment. — The  principal  remedies  are,  mercury,  antimonials,  and 
other  antiphlogistic  measures,  which  ought  to  be  promptly  resorted 
to,  and  continued  with  energy  proportioned  to  the  urgency  of  the 
symptoms  and  the  other  circumstances  of  the  case ;  local  depletion  ; 
warm  and  opiate  fomentations ;  and,  when  the  affection  has  be- 
come chronic,  counter-irritation,  and  the  very  careful  application  of 
stimulants.  The  treatment  of  some  of  the  results  of  the  acute  cor- 
neitis  will  afterwards  be  mentioned. 

OPACITIES  OF  THE  CORNEA. 

Opacities  of  the  cornea  differ  from  each  other  in  the  degree  of 
density  and  opacity,  in  the  situation,  and  in  the  modo  of  forma- 
tion ;  and  the  terms,  nebula,  albugo,  and  leucoma  are  used  to  dis- 
tinguish the  different  varieties  from  each  other. 

Nebula  is  the  term  used  to  denote  the  least  degree  of  opacity,  and 
includes  only  those  cases  in  which  the  cornea  is  cloudy  or  hazy.  Its 
symptoms  are  a  cloudy  appearance  and  an  impaired  state  of  vision. 
The  opacity  is  insensibly  lost  in  the  surrounding  portions,  and  its 
edges  are  consequently  undefined.    The  term  nebula  is  by  some 
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authors  made  to  comprehend  slight  opacity  of  the  cornea  from  depo- 
sition between  the  laminae  of  the  cornea,  or  from  deposition  between 
it  and  its  lining  membrane,  or  between  it  and  its  conjunctival 
covering,  as  well  as  from  changes  in  the  conjunctival  covering 
itself.  °It  is  here  used  in  the  sense  in  which  it  is  employed  by  many, 
to  denote  the  least  degree  of  opacity  depending  on  slight  inter- 
stitial change  in  the  conjunctival  covering  itself,  or  on  very  slight 
deposit  between  it  and  the  cornea.    This  condition  may  result  from 
slight  inflammation,  either  originating  in  the  part,  or  spreading  to  it 
from  other  textures  j  and  the  inflammation  may  be  excited  by  a*ny  of 
the  usual  causes  of  ophthalmia  j  or  it  may  be  brought  on  and  kept  up 
by  a  granular  condition  of  the  palpebral  portion  of  conjunctiva,  or 
by  inverted  palpebrse,  or  by  inverted  eyelashes.    These  last-men- 
tioned conditions  are  frequent  causes  of  nebulae ;  and  the  state  of 
these  parts  should  therefore  be  carefully  observed,  because  if  any 
such  exciting  causes  be  allowed  to  remain,  no  treatment  will  avail  to 
remove  the  opacity. 

Albugo  is  the  name  given  to  opacity  of  the  cornea  when  it  depends 
upon  the  effusion  of  lymph  into  any  part  of  the  cornea,  or  between 
it  and  its  conjunctival  covering,  or  when  the  effusion  is  so  dense  as 
to  give  it  a  white  pearly  appearance.  The  opacity  is  greatest  at  the 
centre.  Inflammation  of  the  cornea  in  any  of  its  most  common 
forms  is  apt  to  lead  to  albugo  ;  but  phlyctsenular  pustule,  and  onyx, 
or  abscess  of  the  cornea,  are  very  common  sources  of  this  affection, 
of  which  partial  or  complete  obstruction  of  proper  vision  and  a 
pearly  white  opacity  are  symptoms. 

Leucoma  is  the  name  given  to  a  third  variety  of  opacity,  which 
depends  on  an  opaque  dense  cicatrix.  If  the  continuity  of  a  portion 
of  the  surface  of  the  cornea  be  interrupted  by  ulceration,  sloughing, 
or  by  a  wound  of  considerable  breadth,  leucoma  is  constituted  by  the 
corneal  cicatrix  by  which  the  part  is  healed.  Leucoma  is  usually 
depressed  in  the  centre,  and  presents  a  contracted  and  circumscribed 
appearance.  By  these  peculiarities  it  is  distinguished  from  albugo, 
and  by  its  pearly  white  colour  from  nebula.  "When  the  leucoma  is 
large  and  in  the  centre  of  the  cornea,  loss  of  vision  is  the  result. 

Treatment. — The  treatment  of  nebula  and  albugo  is  precisely  the 
same,  and  consists  in  the  removal  of  any  exciting  causes  of  inflamma- 
tion, the  subduing  of  the  inflammatory  action  by  the  treatment  for- 
merly described,  and  when  this  has  been  effected,  in  the  use  of 
stimulants  for  the  purpose  of  promoting  absorption.  The  applications 
chiefly  employed  for  this  end  are,  the  solution  of  the  nitrate  of  silver, 
the  red  precipitate  ointment,  the  viuum  opii,  and  a  solution  of  cor- 
rosive sublimate  in  the  proportion  of  a  grain  to  an  ounce  of  water. 
It  is  important  to  select  the  proper  time  for  commencing  the  use  of 
these  stimulants,  which  is  not  until  the  inflammatory  action  has  been 
subdued,  but  soon  after,  because  up  to  a  certain  period  there  is  a 
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tendency  to  a  partial  absorption  of  the  deposits,  which  tendency 
seems  to  wear  off"  in  course  of  time. 

There  is  much  less  prospect  of  benefit  from  treatment  in  albugo 
than  in  nebula ;  and  in  leucoma,  properly  so  called,  when  of  some 
standing,  none  whatever.  But  when  opacity  of  the  nature  of  nebula 
or  albugo  exists  around  a  recent  leucoma  ;  that  is,  when  slight  deposit 
of  lymph  constituting  nebula,  or  more  dense  and  white  deposit  con- 
stituting albugo,  surrounds  the  corneal  cicatrix  which  forms  the 
leucoma,  the  nebulous  or  albugineous  opacity  may  improve  under 
treatment,  while  the  leucoma  remains  unchanged. 

ULCERS  OF  THE  CORNEA. 

Corneitis,  however  induced,  whether  by  inflammation  originating 
in  the  cornea  from  any  of  the  ordinary  causes  of  corneitis,  or  from  a 
foreign  substance  imbedded  in  the  cornea,  or  by  inflammation  spread- 
ing from  the  conjunctiva  or  some  other  tissue  of  the  eye,  may  give 
rise  to  ulcers  of  the  cornea.  These  ulcers  are  divided  into  two  grand 
classes,  the  one  comprising  those  which  at  their  commencement  are 
comparatively  superficial,  and  the  other,  those  which  extending 
deeper  penetrate  the  whole  thickness  of  the  cornea.  The  difference 
between  the  two  classes  arises  from  the  mode  in  which  the  ulcers 
originate,  and  the  form  of  the  inflammation  from  which  they  result. 
Ulcers  belonging  to  the  first  class,  namely,  those  which  do  not  pene- 
trate the  whole  thickness  of  the  cornea,  may,  like  ulcers  in  other 
parts  of  the  body,  exist  in  different  states. 

First,  They  may  be  in  the  state  of  a  simple  healthy  ulcer.  Second, 
Of  an  inflamed  ulcer.  Third,  Of  an  irritable  ulcer.  Fourth,  Of  an 
indolent  ulcer.    Fifth,  Of  a  sloughing  ulcer. 

Treatment. — If  the  ulcer  belong  to  the  first  of  these  varieties,  that 
is,  if  it  be  a  simple  healthy  ulcer,  all  that  is  necessary  is,  to  take  pre- 
cautionary measures  that  the  healing  process  be  not  interrupted  : 
these  consist  principally  in  the  regulation  of  the  bowels  and  diet,  and 
the  protection  of  the  eye  from  exposure  to  light  or  to  any  other  irri- 
tating influence.  If  the  ulcer  belong  to  the  second,  third,  or  fourth 
variety,  the  indication  is  to  convert  it  into  a  simple  healthy  ulcer ; 
and  the  means  usually  employed  for  this  purpose  are,— if  it  be  an 
inflamed  ulcer,  to  subdue  the  inflammation  by  the  local  and  general 
treatment  proper  for  the  ophthalmia  of  which  the  ulcer  is  a  result ; — 
if  it  be  an  irritable  ulcer,  to  touch  it  every  second,  third,  or  fourth 
day,  or  as  soon  as  the  pain  returns,  with  a  solution  of  the  nitrate  of 
silver,  which  diminishes  the  pain  in  a  most  remarkable  maimer ; 
partly  perhaps  by  forming  a  slight  film  on  the  surface,  and  partly  by 
destroying  the  sensitive  filaments  of  the  nerves  of  the  part and  if 
it  be  an  indolent  ulcer,  to  employ  some  of  the  stimulating  local  appli- 
cations in  common  use,  together  with  suitable  constitutional  treat- 
ment.   In  the  case  of  a  sloughing  ulcer,  the  grand  indication  is  to 
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subdue  the  ophthalmia  by  which  the  ulcer  is  produced  ;  and  indeed 
this  must  in  all  cases  be  attended  to,  otherwise  little  benefit  will 
accrue  from  any  treatment  instituted  for  the  healing  of  the  ulcer.  If 
the  ulcer  be  of  some  standing,  counter-irritation  is  generally  very 
useful ;  suitable  treatment  must  be  employed  for  the  condition  of  the 
general  system  attending  the  ophthalmia  which  gives  rise  to  the  ulcer  ; 
the  eyes  must  be  kept  at  rest  and  protected  from  exposure  to  light 
or  to  any  other  source  of  irritation  ;  and  belladonna  should  be 
applied  to  the  temple  and  around  the  eye  at  night,  more  especially  if 
the  ulcer  be  deep,  as  a  means  of  diminishing  the  risk  of  protrusion  of 
the  iris,  should  penetration  of  the  cornea  take  place.  In  every 
instance,  healing  should  be  attempted  as  speedily  as  possible,  lest  the 
ulcer  should  become  one  of  the  second  class,  which  comprehends  all 
cases  where  penetration  takes  place  through  the-  entire  thickness  of 
the  cornea.  When  an  ulcer  belongs  to  this  class,  the  following  are 
some  of  the  inconveniences  and  dangers  which  result. 

HERNIA  COKNEjE. 

Hernia  cornese  is  constituted  by  the  protrusion  of  the  membrane  of 
the  aqueous  humour,  with  or  without  some  slight  deposit  of  lymph  ; 
and  when  the  perforation  is  not  perfectly  complete,  a  very  thin 
lamella  of  the  cornea  is  also  protruded.  The  protruded  portion 
presents  the  appearance  of  a  small  transparent  vesicle,  and  the  proper 
proceeding  in  such  circumstances  is  to  cut  off  the  small  vesicle  by  a 
single  cut  of  a  pair  of  scissors,  to  touch  the  part  with  a  finely 
pointed  bit  of  the  nitrate  of  silver,  to  preserve  tbe  pupil  dilated  by 
the  application  of  belladonna  as  a  means  of  diminishing  the  risk 
of  protrusion  of  the  iris,  and  to  endeavour  by  all  judicious  means  to 
heal  the  ulcer. 

PROLAPSE  OF  THE  IRIS. 

Another  and  a  common  result,  when  penetration  extends  through 
the  entire  thickness  of  the  cornea,  is  prolapsus  iridis,  of  which  there 
are  several  varieties.  When  the  protruded  portion  is  small,  it  pre- 
sents the  appearance  of  a  small  black  body,  which  from  its  supposed 
resemblance  to  the  head  of  a  fly,  is  termed  myocephalon,  from  [xvia, 
musca,  and  KefaXr),  caput ;  when  it  is  larger  and  flatter,  it  is  called 
clavus,  from  its  resemblance  to  the  head  of  a  nail ;  and  when  the  iris 
protrudes  through  many  different  openings,  the  condition  is  called 
staphyloma  racemosum  ;  the  former  term  being  derived  from  otcn/wAt/, 
a  grape,  and  applied  to  various  grape-like  swellings  on  the  front  of 
the  eye,  and  the  latter  from  racemus,  a  bunch  or  cluster. 

Treatment. — When  the  opening  is  very  small  and  the  protrusion  to 
a  very  slight  degree,  replacement  may  be  accomplished,  if  it  be  at- 
tempted very  shortly  after  its  occurrence,  and  before  adhesions  have 
taken  place.    It  is  useless,  however,  to  employ  a  probe ;  for,  although 
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the  return  should  be  effected,  the  withdrawal  of  the  probe  would 
certainly  be  followed  by  reprotrusion.  The  proper  mode  is,  to  excite 
dilatation  of  the  pupil  by  the  very  free  application  of  belladonna  to 
the  temple  and  around  the  eye  ;  and  by  this  means  the  two  desirable 
indications,  namely,  to  effect  replacement  and  to  prevent  reprotru- 
sion, are  sometimes  fulfilled.  All  judicious  means  should  then  be 
adopted  for  avoiding  irritation,  and  for  promoting  the  healing  of  the 
ulcer.  When  the  opening  is  larger  and  the  protrusion  to  a  greater 
degree,  or  of  some  standing,  it  may  be  impossible,  in  consequence  of 
adhesions,  to  effect  replacement ;  but  if  it  were  possible,  it  would  not 
be  desirable,  for  the  only  means  of  preventing  escape  of  the  aqueous 
humour  and  consequent  collapse  of  the  eye,  is  by  allowing  the  iris  to 
remain  in  the  wound  and  becoming  adherent.  The  proper  steps  to 
be  taken  therefore  are,  to  promote  adhesion,  to  avoid  irritation  of  the 
eye  by  exposure  to  light,  or  by  friction  of  the  eyelid  on  the  pro- 
truded part,  to  apply  belladonna  to  the  temple  and  around  the  eye  at 
night,  to  use  the  treatment  suitable  for  any  accompanying  ophthalmia 
that  may  still  remain,  and  when  adhesions  have  taken  place  and  cica- 
trization advanced,  to  destroy  the  protruded  part  by  the  slightest 
possible  touch  with  a  very  pointed  portion  of  the  solid  nitrate  of 
silver.  The  local  application  employed  in  the  first  instance  for  di- 
minishing the  irritability  of  the  ulcer  and  promoting  adhesion,  is  the 
solution  of  the  nitrate  of  silver,  of  the  strength  at  first  of  two  or 
three  grains  to  the  ounce,  and  afterwards  gradually  stronger,  if 
necessary.  The  use  of  the  solid  nitrate  of  silver  would  be  attended 
with  considerable  risk  of  increasing  the  size  of  the  ulcer,  and,  there- 
fore, the  solution  is  preferred ;  but  after  cicatrization  has  taken  place, 
it  may  be  employed  in  the  solid  form  with  the  view  and  with  the 
precaution  above  mentioned. 

CONICAL  CORNEA. 

Symptoms. — The  cornea  presents  the  appearance  of  a  cone,  and 
generally,  but  not  invariably,  the  entire  cornea  is  affected ;  the  apex 
of  the  cone  being  usually  at  the  centre,  and  its  base  at  the  circum- 
ference, corresponding  to  the  junction  of  the  cornea  with  tho  sclerotic 

coat.    The  surface  of  the  cornea,  when 
Fig.  293.  examined  by  an  unassisted  eye,  appears 

smooth  and  even  j  but  under  a  lens,  as 
was  first  noticed  by  Sir  David  Brewster, 
it  is  seen  to  be  broken  up  by  elevations 
and  depressions.  The  perception  of 
distant  objects  becomes  confused,  and 
eventually  is  lost;  at  the  same  time 
small  objects  are  with  difficulty  dis- 
tinguished at  a  moderate  distance,  and, 
as  the  disease  proceeds,  a  nearer  and 
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nearer  approximation  of  them  to  the  eye  is  necessary,  to  enable 
the  patient  to  distinguish  them;  and,  at  last,  they  cannot  be  recog- 
nised at  all.  Before  useful  vision  is  entirely  lost,  patients  can  only 
perceive  objects  when  held  very  close  to  the  eye  and  to  one  side.  It 
has  beeu  observed  that  before  the  change  in  the  cornea  is  very  much 
marked,  there  is  an  unusual  lustre  and  brilliancy  of  the  eye,  which, 
in  a  weU-lighted  room  at  night,  has  been  compared  to  the  sparkling 
of  a  diamond,  and  adds  exceedingly  to  the  expression  of  the  eyes. 

Causes— The  recorded  experience  of  several  authorities,  namely,  of 
Dr.  Farre,  Mr.  Tyrrell,  Mr.  Square  of  Plymouth,  and  others,  leaves 
little  doubt  that,  in  some  cases,  excessive  weeping  has  been  the  ex- 
citing cause  to  which  the  disease  was  traceable  ;  and  it  has  been  re- 
marked, that  congestion  of  the  eyes,  combined  with  compression  of 
the  globes,  is  highly  favourable  to  the  development  of  the  disease. 
From  the  observations  of  Dr.  Fr.  Jaeger  of  Vienna,  of  Mr.  Mackenzie 
of  Glasgow,  of  Dr.  Jacob  of  Dublin,  and  of  Mr.  W.  White  Coooper 
of  London,  it  appears  that  this  disease,  in  some  circumstances  at 
least,  is  a  result  of  true  corneitis,  more  especially  in  persons  of  an 
enfeebled  constitution  with  a  low  condition  of  -  nervous  energy.  The 
cornea  being  rendered  opaque  and  enfeebled  by  the  inflammation, 
yields  in  the  course  of  time  to  the  pressure  of  the  contents  of  the 
eye,  and  the  opacity  disappears.  In  several  cases  in  which  oppor- 
tunities have  occurred  of  examining  the  state  of  the  cornea  after 
death,  it  has  been  found  of  the  usual  thickness  at  its  circumference, 
but  very  much  thinner  at  its  apex,  and  the  laminae  less  movable 
than  natural. 

Treatment. — If  the  views  above  stated  be  correct  regarding  the 
cause  of  this  disease,  the  proper  treatment  consists,  first,  in  the  re- 
moval of  the  corneitis,  and  afterwards  in  endeavouring  to  prevent  in- 
crease by  the  use  of  local  stimulants,  together  with  suitable"  treatment 
for  the  general  health.    Some  ophthalmic  surgeons  have  thought  that 
this  treatment,  where  it  was  not  successful  in  diminishing,  yet  re- 
tarded the  increase  of  the  prominence.    Dr.  Pickford  has  published 
an  account  of  cases  in  which  relief  was  obtained  by  a  course  of  pur- 
gatives and  emetics.    Tonics,  with  counter-irritation,  have  also  been 
used,  and,  some  have  thought,  with  advantage.    Removal  of  the 
crystalline  lens  has  been  resorted  to,  with  the  view  of  diminishing  the 
refractive  power  of  the  eye ;  but  although  in  one  case,  operated  upon 
by  Sir  William  Adam,  the  sight  was  improved,  still  the  proceeding 
has  not  been  found  useful.  Mr.  Tyrrell  has  in  some  cases  had  recourse 
to  alteration  of  the  position  of  the  pupil,  so  that  it  may  not  be  op- 
posite to  the  part  where  the  cornea  is  most  changed.    He  effects  this 
by  puncturing,  with  a  needle,  the  cornea  near  its  circumference  be- 
tween the  outer  and  under  aspect  of  the  eye  ;  he  then  introduces  a 
hook  through  the  wound,  draws  down  the  pupillary  margin  of  the 
iris,  and  brings  a  small  portion  of  it  through  the  wound,  so  as  to 
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draw  down  the  pupil ;  and  the  object  then  is  to  obtain  adhesion  of 
the  ins  to  the  wound  in  the  cornea. 

SCLEROTITIS,  OR  RHEUMATIC  OPHTHALMIA. 

Symptoms.— The  pain  is  of  a  severe,  agonizing,  dull,  pulsative  cha- 
racter, affecting  not  only  the  eye,  but  the  temple  and  all  the  parts 
around  the  orbit,  constituting  what  is  called  the  circumorbital  pain. 
It  is  attended  with  a  most  distressing  sense  of  fulness  in  the  eyeball 
and  tenderness  on  pressure,  and  has  this  distinguishing  peculiarity, 
that  although  unceasing,  it  is  greatly  aggravated  during  the  night.' 
There  is  redness,  which  on  examination  is  found  to  be  of  a  dull  cha- 
racter, and  formed  of  small  vessels  under  the  conjunctiva,  not  obe- 
dient to  the  movements  of  the  con- 
Flg"  29L  junctiva ;   and   instead  of  being  re- 

ticulated as  in  conjunctivitis,  it  is 
radiated  or  zonular.  There  is  haziness 
of  the  cornea,  and  dimness  of  vision  ; 
and  the  movements  of  the  pupil  are 
sluggish.  There  is  no  lachrymation  ;  on 
the  contrary,  patients  complain  of  a 
feeling  of  stiffness  and  dryness  ;  there 
is  little  intolerance  of  light,  and  the 
pupil  is  but  veiy  slightly  contracted.  The  disease  is  often  conjoined 
with  inflammation  of  the  conjunctiva,  constituting  catarrho-rheumatic 
ophthalmia  ;  and  in  this  case  there  is  profuse  lachrymation,  great  in- 
tolerance of  light,  and  the  sandy  pain.  Occasionally  it  is  attended 
with  some  degree  of  iritis,  and  in  this  state  also  there  is  intolerance 
of  light,  and  the  pupil  is  generally  more  contracted.  A  considerable 
degree  of  irritative  fever  usually  accompanies  this  disease. 

Seat  of  the  Disease. — The  inflammation  has  its  seat  in  the  sclerotic 
coat  and  in  the  tunica  albuginea ;  but  frequently  other  textures,  such 
as  the  conjunctiva  and  iris,  become  also  involved. 

Treatment. — In  this  disease,  constitutional  as  well  as  local  treat- 
ment is  necessary  ;  the  former  consisting,  especially  in  severe  cases,  or 
where  there  is  constitutional  disturbance,  in  the  employment  of  pur- 
gatives, antimonials,  low  diet,  and  calomel  and  opium  at  bed-time  ; 
the  latter,  in  that  of  local  depletion  by  leeches,  warm  fomentations, 
blister  on  the  back  of  the  neck,  or  behind  the  ear,  and  the  application 
of  belladonna  to  the  temple  and  around  the  eye  at  night. 


CATARRHO-RHEUMATIC  OPHTHALMIA. 

Seat  of  the  Disease. — Both  the  sclerotic  coat  and  the  conjunctiva 
are  involved,  and  are  usually  attacked  simultaneously  ;  hence  the 
disease  is  said  to  be  a  compound  of  sclerotitis  and  conjunctivitis.  It 
very  frequently  extends  also  to  the  cornea  and  iris,  producing  results 
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by  which  vision  is  in  many  cases  greatly  impaired,  and  in  some  in- 
stances entirely  lost. 

Symptoms. — In  this  disease  the  patient  has,  as  in  cases  of  con- 
junctivitis, the  sandy  pain,  or  the  feeling  of  sand  between  the  eye- 
ball and  eyelids ;  reticular  redness,  constituted  by  vessels  movable 
on  moving  the  conjunctiva ;  lachrymation  ;  discharge  of  mucus, 
very  rarely  of  pus  ;  adhesion  of  the  eyelids  in  the  morning  j  in- 
tolerance of  light;  swelling  of  the  palpebral,  and  sometimes  che- 
mosis; and,  as  in  cases  of  sclerotitis,  the  agonizing  circumorbital 
pain,  and  pain  in  the  eyeball ;  a  feeling  that  the  eyeball  is  too  large 
for  the  orbit ;  the  radiated  or  zonular  redness,  deep-seated,  and  formed 
by  vessels  which  are  not  obedieut  to  the  movements  given  to  the  con- 
j  unctiva ;  a  feeling  of  stiffness  and  tenderness  on  pressure ;  and 
violent  irritative  fever.  If  there  be  chemosis,  it  may  be  impossible 
to  perceive  the  radiated  or  zonular  redness.  The  pain  proceeding 
from  the  sclerotic  coat,  although  unceasing,  is  greatly  increased  during 
the  night;  the  sandy  pain  is,  on  the  other  hand,  greatest  in  the 
morning.  The  cornea  is  exceedingly  apt  to  be  involved,  becoming 
the  subject  of  ulceration,  or  of  onyx  or  effusion  of  pus  between  its 
lamella? — a  very  alarming  condition,  as  the  pus  of  an  onyx  in  this 
form  of  ophthalmia  is  very  rarely  absorbed.  The  iris  also  is  very 
frequently  involved  ;  its  colour  changing,  the  motions  of  the  pupil 
becoming  sluggish,  and  the  pupil  contracted.  ■  If  the  disease  does  not 
subside,  there  is  great  danger  of  the  pupil  becoming  obliterated,  Such 
are  some  of  the  distressing  results  in  unfavourable  cases  of  this  disease. 

Treatment. — In  addition  to  the  treatment  for  sclerotitis  already 
described,  it  is  necessary,  on  account  of  the  affection  of  the  conjunc- 
tiva, to  resort  to  the  remedies  proper  for  conjunctival  inflammation, 
namely,  scarification  of  the  conjunctiva  over  the  sclerotic  coat  (and 
the  greater  the  chemosis,  the  greater  is  the  necessity  for  this  pro- 
ceeding), the  use  of  the  solution  of  the  nitrate  of  silver,  and  touch- 
ing the  margins  of  the  eyelids  at  bedtime  with  the  ointment  of  red 
precipitate,  prepared  as  formerly  directed. 

CHOROIDITIS. 

Symptoms. — An  important  symptom  of  this  disease  is  alteration 
of  the  colour  of  the  white  of  the  eye,  the  alteration  being  usually 
proportioned  to  the  severity  and  ad- 
vancement of  the  disease  ;  the  white  Fie<  29S- 
of  the  eye  is  changed  to  a  bluish  or 
purplish  hue,  produced  by  the  cho- 
roid coat  shining  through  the  at- 
tenuated parts  in  front  of  it.  There 
is  redness  which  presents  the  pecu- 
liarities of  not   being  perceptible 
over  the  whole  of  the  white  of  the 
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eye,  but  confined  to  one  aspect,  and  of  having  the  appearance  of  being 
formed  by  a  broad  set  of  vessels  branching  out  towards  the  conjunc- 
tion of  the  sclerotic  coat  and  the  cornea.  In  the  course  of  time 
protrusion  takes  place  at  the  discoloured  part.  The  cornea  usually 
becomes  slightly  opaque,  but  the  opacity  is  generally  confined  to  the 
aspect  towards  the  protrusion.  Displacement  of  the  pupil  is  a  re- 
markable symptom  ;  and  in  some  cases  it  occurs  to  such  a  degree  as 
to  bring  the  pupil  nearly  behind  the  corneal  conjunction.  Pain,  in 
the  early  stage,  is  sometimes  very  slight,  but  when  the  distension  and 
swelling  of  the  eye  become  considerable,  it  is  perfectly  agonizing  in 
the  eye,  and,  in  most  cases,  over  the  side  of  the  head  also,  constituting 
what  is  called  hemicrania.  There  is  intolerance  of  light  and  epiphora. 
The  vision  is  very  differently  affected  in  different  cases ;  in  many 
it  is  impaired  by  dimness,  before  any  other  symptom  is  percep- 
tible ;  in  some  it  is  soon  entirely  lost ;  and  in  others,  it  remains  to 
a  considerable  degree  for  some  time  after  the  eyeball  has  become  en- 
larged and  its  colour  altered.  The  appearance  of  flashes  or  sparks  of 
light  called  photopsia,  and  that  partial  defect  of  vision  called  hemi- 
opsia,  the  peculiarity  of  which  is,  that  only  half  or  part  of  an  object 
can  be  distinguished  at  a  time,  are  both  often  early  symptoms. 

Treatment. — The  principal  remedies  are,  in  some  cases,  purgatives, 
which  are  especially  serviceable  ;  antimonials,  and  the  vapour  bath  ; 
local  depletion  by  leeches,  which,  in  order  to  be  beneficial,  must  be 
very  copious  ;  counter-irritation  ;  and  when  the  disease  has  become 
chronic,  if  the  distension  be  great,  paracentesis  oculi  through  the 
sclerotic  and  choroid  coat,  in  order  to  evacuate  the  watery  secretion 
underneath  the  latter,  and  between  it  and  the  retina.  When  the 
active  stage  is  over,  the  use  of  tonics,  more  especially  the  prepara- 
tions of  quinine  and  iron,  either  alone  or  combined,  is  resorted  to  with 
advantage. 

EETINITIS. 

In  the  acute  form  of  this  awfully  painful  disease,  the  outward 
appearances  of  inflammation  are  not  perceptible,  until  other  textures 
have  become  involved  along  with  the  retiua.  The  patient  at  first 
feels  an  unpleasant  sensation  of  pressure  and  tension,  which  is  soon 
succeeded  by  most  excruciating  deep-seated  pain.  The  pain  is  pul- 
sating, aggravated  by  the  recumbent  posture,  by  the  motion  of  the 
eye,  or  by  the  least  motion  of  the  body ;  it  soon  extends  to  the 
head,  and  becomes  so  great  as  to  be  almost  intolerable,  and  even  to 
produce  delirium.  The  vision  is  very  early  diminished,  and  very 
quickly  becomes  more  and  more  impaired,  until  it  is  lost.  In- 
tolerance of  light  is  an  early  symptom,  which,  however,  usually 
subsides  before  the  pupil  becomes  closed.  The  patient  complains  of 
a  most  distressing  and  annoying  sensation  of  fiery  spectra,  and  I  have 
known  this  symptom  to  continue  even  after  the  pupil  became  entirely 
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closed.  The  pupil  soon  loses  its  black  appearance,  and  closes  without 
undergoing  any  alteration  in  its  shape  or  situation;  but  before  it 
closes,  the  retina  is  perfectly  insensible  to  light.  The  iris  undergoes 
changes  of  colour,  which  will  afterwards  be  mentioned.  The  cornea 
loses  its  shining  appearance,  and  the  inflammation  of  the  other  tex- 
tures of  the  eye  becomes  perceptible.  In  addition  to  these  local 
symptoms  the  patient  is  distressed  with  violent  symptomatic  fever. 

Treatment. — Purgatives,  antimonials,  and  the  use  of  mercury  so  far 
as  to  affect  the  system,  are  the  general  remedies ;  and  local  depletion 
by  leeches,  rest  of  the  eye,  exclusion  of  light,  counter-irritation,  and 
the  application  of  belladonna,  constitute  the  local  applications ;  and 
they  require  to  be  employed  with  the  greatest  promptness  and  fol- 
lowed out  very  energetically ;  otherwise,  total  loss  of  vision  is  likely 
to  be  the  result. 

IRITIS. 

Iritis,  or  inflammation  of  the  iris,  a  very  common  affection,  may 
be,  as  to  its  intensity,  acute  or  chronic, — a  distinction  of  great 
importance ;  as  to  its  origin,  idiopathic  or  traumatic ;  and  as  to  its 
cause,  it  may  be  unconnected  with  any  constitutional  affection,  or  it 
may  be  induced  and  modified  by  some  specifie  taint  or  diathesis, 
especially  by  syphilis,  scrofula,  and  the  rheumatic  and  gouty  diathesis. 
Though  variously  modified  by  these  different  constitutional  causes,  as 
inflammations  of  other  textures  often  are,  it  is  no  doubt  one  and  the 
same  affection. 

ACUTE  IRITIS. 

Symptoms. — Pain  in  the  eye  is  commonly  one  of  the  early  symp- 
toms. In  some  cases  the  pain  is  slight,  in  others  severe  ;  and  when 
the  inflammation  extends  to  the  sclerotic  coat,  the  patient  suffers 
from  circumorbital  pain  increased  greatly  during  the  night :  this, 
however,  does  not  depend  on  the  iritis.  Zonular  redness  around  the 
margin  of  the  cornea  is  a  very  characteristic  symptom.  It  is  produced 
by  minute,  closely  compacted  vessels 
in  the  sclerotic  coat,  running  in  Fig.  296. 
radii  from  the  margin  of  the  cornea  ^_  

in  colour  close  to  the  cornea.    The  ^^^^^^^^^^^^^ 

disease.      Sometimes  this   zonular  ''''''■^■■''\^^0^ 
sclerotitis,  as  it  has  been  called,  is 
sepai-ated  from  the  circumference  of 

the  cornea  by  a  grey  line,  which  in  some  instances  encircles  the  whole 
circumference  of  the  cornea,  and  in  others  only  a  part  of  it.  The 
vessels  of  this  zonular  sclerotitis  are  not  obedient  to  movements  com- 
municated to  the  conjunctiva;  but  when  the  conjunctiva  becomes 
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involved,  vessels  of  a  much  larger  size  are  observable,  having  a  reti- 
culated arrangement,  and  being  obedient  to  the  movements  communi- 
cated by  the  finger  to  the  conjunctiva,  and  similar  to  those  seen  in 
conjunctivitis  when  that  affection  presents  itself  as  a  primary  disease. 
Another  symptom  is  dimness  of  vision  increasing  as  the  disease  pro- 
ceeds. For  some  time,  objects  are  seen  as  through  a  piece  of  gauze  or 
a  mist ;  but  the  dimness  may  continue  to  increase  until  it  ends  in 
total  blindness.  Numerous  grey  or  dark  muscse  are  perceived,  which 
indicate  that  the  inflammation  has  extended  to  the  choroid  coat,  as 
will  be  understood  from  what  has  been  previously  mentioned.  In- 
tolerance of  light  is  a  usual,  though  not  an  invariable  symptom,  and 
when  present,  is  accompanied  with  lachrymation. 

Change  of  appearance  and  discoloration  of  the  iris  are  striking 
symptoms.  The  first  change  is,  that  the  iris  loses  its  brilliancy  and 
presents  a  dull  appearance,  "  absorbing  the  rays  of  light  instead  of 
reflecting  them,"  as  an  excellent  author  has  remarked.  The  kind  of 
discoloration  varies  according  to  the  natural  colour  of  the  iris.  If 
the  iris  be  naturally  grey  or  blue,  it  acquires  a  greenish  hue;  if 
brown,  hazel,  or  dark-coloured,  it  changes  but  little  in  the  early  stage 
of  the  disease,  but  afterwards  acquires  a  reddish-brown  tinge.  These 
changes  are  caused  by  the  increased  vascularity  and  the  deposition  of 
fibrin  into  its  substance  or  on  its  posterior  surface.  Other  symptoms 
observable  about  the  iris  are,  that  the  pupil  becomes  contracted,  its 
motion  sluggish,  and  eventually  perhaps  entirely  lost.  Lymph  is 
effused  on  the  margin  of  the  pupil  and  into  the  posterior  chamber, 
and  sometimes  into  the  anterior ;  and  there  are  adhesions  of  the  iris  to 
the  capsule  of  the  lens.  The  aqueous  humour  becomes  turbid,  and 
the  cornea  losing  its  sparkling  appearance  becomes  cloudy  and  hazy. 
Such  are  the  usual  symptoms  when  the  disease  is  confined  to  the  iris, 
or  when  that  texture  is  the  focus  of  the  inflammation ;  but  when 
iritis  is  accompanied  with  inflammation  of  other  textures,  as 
the  choroid,  sclerotic  or  conjunctival  covering,  or  the  cornea,  the 
symptoms  will  be  mixed  up  with  those  of  inflammation  of  the  in- 
volved tissues. 

Treatment. — The  principal  objects  aimed  at  by  treatment  are,  to 
subdue  the  inflammation ;  to  prevent  the  effusion  of  lymph,  and  to 
promote  its  absorption  when  effused  ;  to  prevent  contraction  of  the 
pupil,  and  to  promote  its  dilatation  when  contracted;  to  prevent 
adhesions ;  and  in  many  cases  to  subdue  the  pain,  which  is  sometimes 
exceedingly  distressing.  The  best  means  for  fulfilling  these  indica- 
tions are,  local  depletion  by  means  of  leeches  ;  antiuionials  j  the  use 
of  mercury,  carried  to  an  extent  to  affect  the  system,  and  that  as 
speedily  as  possible,  this  being  the  most  valuable  remedy  of  all,  not 
only  for  preventing  the  effusion,  but  also  for  promoting  the  absorp- 
tion of  lymph ;  the  application  of  belladonna  to  the  temples  at  night  j 
counter-irritation  by  means  of  blisters  behind  the  ear  after  depletion  ; 
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rest  of  the  eye  j  exclusion  of  light ;  rest  of  body,  and  due  regulation 
of  the  diet  and  of  the  bowels.  Calomel  is  the  preparation  of  mercury 
preferred,  and  for  the  purpose  of  diminishing  the  pain,  as  -well  as  for 
other  reasons,  it  is  used  in  combination  with  opium. 

CHKONIC  IKITIS. 

Symptoms. — The  principal  symptoms  are,  a  dull  condition  of  the 
iris,  slight  change  of  colour,  sluggishness  in  the  movements,  and. 
eventually  perhaps  a  motionless  condition  of  the  iris,  with  irregu- 
larity and  thickening  of  the  edges  of  the  pupil,  adhesions  to  the  cap- 
sule of  the  lens,  and  impairment  of  vision.  From  this  it  is  evident, 
that  for  the  purpose  of  distinguishing  iritis  from  other  inflammatory 
affections,  the  appearance  of  the  iris,  the  state  of  the  pupil,  and.  the 
condition  of  the  iris  as  to  motion,  are  important  points  for  obser- 
vation. 

Treatment. — The  indications  of  treatment  are  best  fulfilled  by  the 
use  of  mercury,  which,  however,  is  given  more  sparingly  than  in  acute 
iritis,  and  is  often  advantageously  combined,  with  tonics,  and.  the 
application  of  belladonna  round  the  orbit.  In  recent  cases,  the 
benefit  of  giving  mercury  internally,  together  with  the  outward  appli- 
cation of  belladonna,  is  often  very  great ;  the  one  remedy,  by  dilating 
the  pupil,  keeps  up  tension  on  adhesions  that  may  have  formed,  while 
the  other  weakens  them  by  promoting  absorption. 


TRAUMATIC  IRITIS. 

Traumatic  iritis  may  be  the  result  of  wound  of  the  iris  or  of  the 
lodgment  in  it  of  some  foreign  matter,  such  as  a  bit  of  stone,  metal, 
or  some  other  hard  substance.  This  variety  is  always  acute,  and  in 
addition  to  the  usual  symptoms  of  common  acute  iritis,  there  will  be 
found  others  varying  in  different  cases  according  to  the  nature  of  the 
injury  exciting  the  inflammation.  The  treatment,  therefore,  will  com- 
prehend the  use  of  remedies  suitable  for  both  these  classes  of  symp- 
toms. If  the  irritant  be  very  small,  it  should  be  allowed  to  remain, 
unless  its  removal  could  be  very  easily  effected  ;  but  when  it  is  likely 
to  cause  destruction  of  the  tissue,  it  should,  if  possible,  be  removed  ; 
otherwise  the  remedies  for  subduing  the  inflammation  will  be  used 
with  little  advantage. 

RHEUMATIC  IRITIS. 

The  other  forms  of  iritis  are  rheumatic,  arthritic,  syphilitic,  and 
scrofulous.  They  are  readily  distinguished,  and  in  addition  to  other 
remedies,  require  the  treatment  proper  to  the  diathesis  in  which  each 
takes  place. 
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CATARACT. 

Dejwition.— The  term  cataract  (derived  from  mra#a<r™,  to  break, 
vision  being  broken  or  disturbed  by  this  disease)  is  used  to  denote 
opacity,  situated  anywhere  between  the  vitreous  humour  and  the 
pupil. 

Classification. — All  cataracts  are  divided  into  two  grand  classes, 
namely,  the  true,  comprehending  all  those  which  have  their  seat  in 
the  lens,  the  capsule,  or  both ;  and  the  spurious,  comprehending  those 
the  situation  of  which  is  external  to  the  capsule. 

TRUE  CATARACTS. 

True  cataracts,  when  classified  with  reference  to  their  origin,  are 
arranged  into  idiopathic,  or  those  which  originate  spontaneously,  and 
traumatic,  or  those  which  arise  from  injury  ;  when  with  reference  to 
their  appearance,  into  milky,  purulent,  flocculent,  radiated,  amber, 
black,  &c. ;  and  when  with  reference  to  their  situation,  or  the  parti- 
cular part  affected,  into  lenticular,  capsular,  and  capsulo-lenticular. 
This  last  arrangement  is  the  most  important  one  in  a  practical  point 
of  view ;  and  for  determining  the  kind  of  operative  proceeding  suit- 
able, it  is  also  necessary  to  attend  to  a  division  of  lenticular  cataracts 
based  on  consistence,  namely,  into  hard  and  soft. 

Symptoms. — The  symptoms  of  cataract  have,  by  an  excellent  autho- 
rity, been  arranged  into  the  subjective,  consisting  of  certain  feelings 
experienced  by  the  patient,  and  the  objective,  consisting  of  certain 
changes  or  conditions  in  the  eye  observed  by  the  surgeon.    The  prin- 
cipal symptom  belonging  to  the  first  class  is  impairment  of  vision  : 
as  this  symptom  is  common  to  cataract,  glaucoma,  and  amaurosis,  its 
peculiarities  in  the  case  of  cataract  must  for  the  purposes  of  diagnosis 
be  minutely  observed  ;  they  are  the  following  : — At  first  the  patient 
sees  objects  as  if  a  thin  mist,  a  cloud,  or  piece  of  gauze,  intervened 
between  the  object  and  the  eye.    In  the  earliest  stage  this  symptom 
is  only  perceptible  in  a  bright  light ;  and,  consequently,  during  this 
period,  although  vision  is  impeded  by  mistiness  in  mid-day  light,  it 
becomes  distinct  in  the  evening,  or  in  a  room  where  the  light  is 
diminished  by  a  curtain  or  thin  blind  ;  and  a  patient  in  a  room,  hav- 
ing, while  he  looks  to  the  window,  a  distinct  perception  of  the  cloud 
between  the  object  and  the  eye,  loses  it  completely,  and  sees  objects 
clearly,  on  turning  his  back  to  the  window.    The  perception  of  misti- 
ness is  also  removed  by  holding  between  the  object  and  the  eye  a 
piece  of  stained  glass,  which  diminishes  the  quantity  of  light.  Other 
peculiarities  are,  that  vision  is  more  indistinct  when  objects  are  held 
directly  in  a  line  with  the  axis  of  vision  than  when  they  are  looked 
at  sideways  or  in  a  slanting  manner  ;  and  that  the  confusion  of  vision 
is  removed  by  the  application  of  belladonna  around  the  eye.    In  this 


CATARACT 

■        i  1.1  0-1.  ~  nAwAortfl 

ear 


843 


■ly  sta«e,  then,  the  perception  of  mistiness  is  lost,  and  vision  becomes 
distinct  in  a  dull  light,  or  when  the  pupil  is  dilated  by  belladonna,  or 
when  objects  are  looked  at  obliquely  or  slantingly  ;  hence  patients 
are  observed  at  this  period  to  diminish  the  light  by  shading  the  eye 
with  the  hand,  and  to  hold  objects  above  or  below  the  axis  of  vision 
when  they  wish  to  see  them  with  distinctness.    As  the  disease  ad- 
vances, however,  the  defect  of  vision  increases,  and  the  dimness  is 
perceived  in  all  circumstances,  though  to  a  less  degree  under  those 
conditions  under  which  it  was  previously  imperceptible  :  eventually 
useful  vision  is  completely  lost  j  but  the  patient  does  not  become 
blind  so  as  to  be  unable  to  distinguish  light  from  darkness,  as  in  some 
of  the  diseases  afterwards  to  be  described.    The  explanation  of  the 
above-mentioned  peculiarities  is  the  fact,  that  in  the  great  majority 
of  lenticular  cataracts,  opacity  commences  in  the  centre,  and  gradu- 
ally but  slowly  extends  to  the  circumference ;  and  in  the  contracted 
state  of  the  pupil,  caused  by  exposure  of  the  eye  to  a  bright  light,  or 
when  an  object  is  looked  at  directly  in  front  of  the  eye,  the  rays  fall 
on  the  opaque  portion  of  the  lens  ;  whereas,  in  a  dull  light,  or  when 
the  pupil  is  dilated  by  belladonna,  or  when  objects  are  looked  at  ob- 
liquely, the  rays  falling  towards  the  circumference  of  the  lens  are 
transmitted  by  the  transparent  portion,  and  distinct  vision  is  the  re- 
sult.   In  a  very  rare  variety  of  lenticular  cataract,  opacity  commences 
at  the  circumference,  and  in  such  cases  vision  is  rendered  more  con- 
fused in  a  dull  light,  or  by  dilating  the  pupil.    Two  other  points  im- 
portant to  be  kept  in  view  for  arriving  at  a  correct  diagnosis  are,  that 
objects  which  are  seen  are  in  no  case  iridescent,  and  that  the  obscurity 
does  not  vary  on  different  days,  but  in  similar  circumstances  remains 
constantly  the  same.    Such  are  the  subjective  symptoms,  as  they  have 
been  called,  or  those  referable  to  the  feelings  and  perceptions  of  the 
patient.    The  principal  objective  symptoms,  or  those  observable  by 
the  surgeon,  are  the  following  : — On  examination,  the  pupil,  instead 
of  presenting  its  natural  black  brilliant  appearance,  is  observed  to  be 
of  a  greyish  or  whitish  colour,  which,  in  the  great  majority  of  cases, 
is  most  distinctly  seen  in  the  centre,  and  imperceptibly  blends  with 
the  surrounding  transparent  structure.    As  the  disease  advances,  this 
opacity  increases  in  density,  and  extends  more  towards  the  circum- 
ference.   It  can  be  detected  with  the  pupil  in  its  natural  condition  ; 
but,  for  a  thorough  examination,  the  pupil  should  be  dilated  with 
belladonna.    The  colour  and  site  of  the  opacity  should  be  carefully 
observed ;  in  lenticular  cataract,  the  site  is  immediately  behind  the 
pupil,  whereas  in  some  other  affections  of  the  eye,  as,  for  example,  in 
glaucoma,  it  is  a  considerable  distance  behind  the  pupil,  appearing 
deep  in  the  vitreous  humour.    In  lenticular  cataract,  the  dark  sha- 
dow of  the  iris  may  be  seen  presenting  the  appearance  of  a  ring  sur- 
rounding the  opacity.    These  peculiarities,  if  the  form  of  the  opacity 
be  neither  convex  nor  concave,  and  its  appearance  nearly  uniform,  in- 
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dicate  that  the  cataract  is  lenticular,  and,  if  the  colour  of  the  opacity 
be  amber  or  dark  grey,  that  the  lens  is  hard ;  if  it  be  light  grey,  that 
it  is  soft.  If  the  form  of  the  opacity  be  convex,  the  site  of  the'cata- 
ract  is  the  anterior  portion  of  the  capsule,  and  in  that  case  it  appears 
immediately  behind  the  pupillary  margin,  and  presents  a  dull  white, 
never  a  glistening  appearance.  If  the  opacity  be  concave,  the  poste- 
rior portion  of  the  capsule  is  the  site  of  the  cataract,  which  will  then 
appear  at  a  considerable  distance  behind  the  pupil,  and  will  be  further 
distinguished  by  opaque  streaks  radiating  from  the  centre.  The  iris 
retains  its  mobility  in  cataract,  but  does  not  in  general  exhibit  any 
of  that  tremulous  motion  which  is  so  often  found  connected  with  con- 
genital cataract,  where  it  is  usually  met  with  in  combination  with 
oscillation  of  the  eyeball.  There  is  a  mode  of  examination  by  the 
reflection  of  light,  proposed  by  M.  Sanson,  and  called  the  catoptric 
test,  which  should  not  be  omitted,  as  it  furnishes  the  means  for  diag- 
nosis between  cataract,  glaucoma,  and  amaurosis.  For  the  application 
of  this  test,  the  pupil  should  be  dilated  by  belladonna,  and  the 
patient  placed  in  a  dark  room.  "  When  a  lighted  taper  is  moved 
before  the  eye  of  a  healthy  person,  three  images  of  it  may  be  observed. 
First,  the  erect  image,  that  moves  upwards  when  the  candle  is  moved 
upwards,  and  that  is  produced  by  reflection  from  the  surface  of  the 
cornea ;  secondly,  another  erect  image,  produced  by  reflection  from 
the  anterior  surface  of  the  crystalline  lens,  which  also  moves  upwards 
when  the  candle  moves  upwards  ;  and  thirdly,  a  very  small  inverted 
image,  that  is  reflected  from  the  posterior  surface  of  the  crystalline 
lens,  and  that  moves  downwards  when  the  candle  is  raised  upwards. 
Now  in  cataract,  the  inverted  image  is  from  the  first  rendered  indis- 
tinct, and  soon  abolished ;  and  the  deep  erect  one  is  soon  afterwards 
abolished  also."  In  glaucoma,  the  deep  erect  image  is  even  more 
evident  than  in  the  sound  eye,  and  it  is  only  in  the  very  advanced 
stage  that  the  inverted  image  is  obliterated.  In  amaurosis,  all  the 
images  are  as  distinct  as  in  the  healthy  eye.' 

TREATMENT  OF  CATAEACT  BY  OPERATION. 

As  long  as  useful  vision  is  enjoyed  by  one  eye,  it  would  be  injudi- 
cious to  resort  to  operation ;  but  when  useful  vision  is  completely  lost, 
the  cataract  being  what  is  called  matured,  the  eye  being  in  other  re- 
spects perfectly  sound,  the  general  health  good,  any  inflammatory 
tendency  or  plethoric  state  of  the  general  system  which  may  have 
existed  having  been  removed,  the  stomach  and  bowels  being  in  a  pro- 
per state,  the  patient  having  been  kept  at  rest  for  some  days,  the 
diet  restricted,  and  a  few  doses  of  saline  purgative  medicines  having 
been  taken  at  intervals,  recourse  may  be  had  to  operation.  It  will 
not,  however,  be  prudent  to  operate  on  the  second  eye  until  some 
time  has  elapsed  after  the  operation  on  the  first.  We  shall  refer  to 
three  different  operations  for  the  cure  of  cataract,  namely,  the  ope- 
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ration  of  Extraction,  that  of  Displacement,  and  that  of  Division.  As 
no  ODe  of  these  is  of  universal  application,  as  each  has  its* advantages, 
disadvantages,  and  dangers,  and  as  each  has  its  peculiar  recommenda- 
tions in  certain  circumstances,  it  is  requisite  that  all  three  be  dis- 
tinctly understood. 

OPERATION  OF  EXTRACTION. 

This  is  particularly  suitable  for  the  removal  of  hard  cataract ;  and 
indeed  it  is  the  only  operative  proceeding  proper  for  that  purpose. 
It  has  this  recommendation,  that,  when  successful,  it  effectually  re- 
moves the  cataract ;  but,  unfortunately,  there  are  various  conditions, 
both  local  and  general,  of  not  unfrequent  occurrence,  which  would 
render  it  so  extremely  difficult  or  hazardous,  that  they  are  considered 
as  decided  contra-inclications  ;  and  this  operation,  therefore,  is  pro- 
perly restricted  to  a  limited  class  of  cases. 

The  local  conditions  which  contra-indicate  this  operation  even  in 
cases  of  hard  cataract  are  the  following  :  Adhesions  of  the  iris  to  the 
cornea,  or  to  the  capsule  of  the  lens ;  a  small  size  of  the  anterior 
chamber,  either  from  natural  conformation  or  from  the  iris  being 
pressed  forward  by  a  large,  although  hard  lens  ;  so  small  a  palpebral 
aperture  as  to  render  it  impossible  to  expose  the  globe  of  the  eye  suf- 
ficiently ;  a  deep  position  of  the  globe  in  the  orbit — a  condition  which, 
as  well  as  that  last  mentioned,  would  prevent  the  surgeon  from  making 
the  section  of  the  cornea  in  a  proper  manner — preternatural  contrac- 
tion of  the  pupil,  called  myosis  (from  /jlvu),  occludo),  and  its  remaining 
small  after  the  application  of  belladonna ;  a  soft  condition  of  the 
globe,  which  indicates  a  fluid  state  of  the  vitreous  humour — a  case  in 
which  an  operation  would  be  followed  by  the  immediate  or  gradual 
escape  of  that  humour,  and  consequent  complete  destruction  of  the 
eye — or  a  very  unusual  degree  of  firmness  of  the  globe,  which  indi- 
cates a  great  excess  of  vitreous  humour.  Of  the  general  conditions 
contra-indicating  extraction,  the  principal  are,  a  very  inflammatory, 
or  a  very  irritable  system,  either  of  which  would  be  likely  to  induce 
inflammatory  destruction  of  the  eye  •  a  very  feeble  state  of  body, 
which  would  in  all  probability  prevent  the  necessary  process  of  ad- 
hesion ;  cough,  asthma,  or  any  condition  of  the  lungs  or  heart,  attended 
with  difficulty  of  respiration.  Any  of  these  last-mentioned  conditions 
would  be  apt  to  cause  escape  of  vitreous  humour,  or  protrusion  of  the 
iris  j  and,  consequently,  the  operation  in  such  cases  would  be  very 
hazardous. 

Only  two  instruments  are  required  for  this  very  delicate  operation, 
the  knife  and  the  needle,  bent  at  the  point  and  fixed  in  a  handle,  or  the 
curette.  The  knife  usually  employed  is  that  of  Beer,  of  Vienna.  The 
pupil  being  very  moderately  dilated,  the  patient  seated  in  the  erect 
posture,  and  the  right  eye  covered  by  a  bandage,  if  the  left  eye  is  to 
be  the  subject  of  operation,  the  surgeon  places  himself  in  front  of  the 
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patient,  and  proceeds  with  the  operation.  This  has  been  divided  into 
three  stages;  namely,  1st,  Opening  the  cornea  with  the  knife  ;  2nd, 
Opening  the  anterior  hemisphere  of  the  capsule;  and,  3rd,  Ex- 
tracting the  lens,  technically  called  the  exit  of  the  lens. 

The  assistant  stands  behind  the  patient,  holding  his  head,  opening 
the  upper  eyelid  with  the  fore  and  middle  fingers,  and  assisting  at 
the  same  time  in  fixing  the  eye  by  gentle  pressure  on  the  globe. 
The  surgeon  then  depresses  the  lower  eyelid,  and  further  assists  in 
keeping  the  eye  steady  by  the  fore  and  middle  fingers  of  his  left 
hand,  the  middle  finger  resting  on  the  caruncula  lacrymalis.  The 
knife  being  held  as  a  pen,  with  the  edge  upwards,  its  point  is  inserted 
on  the  temporal  side  of  the  cornea,  close  to  the  transverse  axis  of  the 
cornea,  at  the  distance  of  about  the  twentieth  of  an  inch  from  the 
sclerotic  coat ;  and  lest  the  knife  should  be  sent  between  the  lamella? 
of  the  cornea  instead  of  into  the  anterior  chamber,  it  should,  until  it 
enters  the  anterior  chamber,  be  held  perpendicular  to  the  surface  of 
the  cornea,  as  if  the  object  were  to  send  it  against  the  iris.  Pene- 
tration of  the  cornea  having  been  effected — in  other  words,  the  point 
of  the  knife  having  been  sent  into  the  anterior  chamber — the  handle 
is  then  directed  towards  the  temple,  so  as  to  make  the  blade  of  the 
knife  parallel  to  the  iris,  and  the  knife  is  then  steadily  pressed  on 
until  it  reach  the  point  of  exit,  and  counter-punctuation  be  effected  ; 
then,  the  eye  being  still  commanded  by  the  surgeon,  who  now  brings 
down  his  middle  finger  to  the  lower  eyelid,  and  directs  the  assistant 
to  remove  the  pressure  from  the  globe,  the  knife  is  carried  on  until 
section  of  the  cornea  be  accomplished.  This  finishes  the  first  stage 
of  the  operation.  The  moment  the  section  of  the  cornea  is  completed, 
the  upper  eyelid  should  be  allowed  to  fall  down,  the  eyelids  to  close, 
and  the  eye  to  rest  for  a  few  seconds.  The  errors  to  be  guarded 
against  during  this  stage  are,  sending  the  knife  between  the  lamellae 
of  the  cornea  instead  of  into  the  anterior  chamber,  wounding  the  iris 
with  the  point  of  the  knife  on  completing  punctuation,  injuring  the 
nose  by  not  holding  the  handle  sufficiently  back  to  the  temple  after 
counter-punctuation  has  been  effected,  wounding  the  iris  by  the  edge 
of  the  knife  in  cornjileting  the  section  of  tho  cornea,  or  in  carrying 
the  knife  onwards  to  the  point  of  exit,  and  attempting  to  complete 
the  flap  by  cutting  a  flap  either  by  raising  the  knife,  or  indeed  by 
any  proceeding  except  that  of  sending  it  directly  onwards  after  effect- 
ing counter-punctuation.  The  sending  the  knife  onwards  completes 
the  flap,  whereas  the  consequence  of  endeavouring  to  cut  a  flap  would 
be  to  separate  the  back  of  the  blade  of  the  knife  from  the  uncut 
portion  of  tho  cornea  below,  thus  allowing  the  aqueous  humour  to 
escape,  and  thereby  causing  the  iris  to  fall  forward  on  the  edge  of  the 
knife.  Too  much  pressure  on  the  globe  would  also  send  forward  the 
iris.  The  eyelids  should  then  be  gently  opened,  and  the  capsule 
divided  in  a  crucial  form  by  the  needle  or  the  curette,  the  greatest 
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care  being  taken  not  to  touch  the  iris.  This  finishes  the  second  stage. 
The  eyelids  should  again  be  allowed  to  close  for  a  few  seconds,  during 
which  time  the  patient  must  be  careful  not  to  compress  the  eye  by 
straining  or  pressing  with  the  lids.  The  surgeon  then  raises  the  upper 
eyelid  with  the  thumb  of  his  left  hand,  directs  the  patient  to  look 
down  towards  his  nose,  and  in  the  gentlest  manner  possible  presses 
on  the  upper  part  of  the  eyeball,  and  thus  dislodges  the  lens,  sending 
it  through  the  pupil  into  the  anterior  chamber,  and  thence  through 
the  section  of  the  cornea,  after  which  a  very  accurate  adjustment  of 
the  edges  of  the  cut  portion  of  the  cornea  is  to  be  effected,  and  the 
eyelids  closed  ;  and  this  finishes  the  third  or  last  stage  of  the  opera- 
tion. The  pressure  by  which  dislodgment  is  accomplished  must  be 
applied  with  the  utmost  caution,  '  and  discontinued  as  soon  as  the 
greatest  diameter  of  the  lens  is  through  the  pupil,  lest  otherwise  the 
hyoloid  membrane  should  be  ruptured,  and  the  vitreous  humour 
allowed  to  escape.  Both  eyes  should  be  covered  with  a  very  light 
covering,  consisting  of  not  more  than  three  or  four  folds  of  soft,  thin 
linen,  secured  by  a  single  turn  of  a  bandage  or  ribbon,  to  which  the 
folds  of  linen  should  be  fixed.  By  these  appliances  the  eyelids  will 
be  preserved  motionless  and  closed.  The  patient  should  be  placed  in. 
bed,  lying  on  his  back,  with  the  head  and  shoulders  elevated ;  and 
this  position  must  be  continued  for  some  days  :  he  should  be  careful 
to  avoid  sneezing,  or  coughing,  or  holding  down  his  head  ;  his  food 
must  be  of  the  most  unstimulating  nature,  and  given  for  some  days 
in  extremely  small  quantity,  and  in  such  a  form  as  not  to  require 
mastication  ;  every  judicious  means  should  be  taken  to  prevent  in- 
flammation, or  to  subdue  it,  if  it  should  supervene  ;  the  eyelids  should 
not,  if  possible,  be  opened  for  five  or  six  days  ;  the  patient  should  be 
kept  in  a  dark  room,  and  every  cause  of  excitement  avoided  ;  and 
not  before  two  weeks  at  least,  even  in  the  most  favourable  cases,  should 
the  eyes  be  exposed  to  the  stimulus  of  light ;  and  even  then,  with  the 
utmost  caution,  and  only  to  a  dull  light. 

DISPLACEMENT. 

The  operation  of  displacement,  formerly  called  couching,  the  most 
ancient  operation  for  cataract,  should  only  be  performed  in  cases  of 
hard  cataract,  in  which  extraction  is  contra-indicated  by  some  "of  the 
conditions  already  mentioned.  We  shall  refer  to  two  varieties  of  this 
operation,  namely,  depression,  and  reclination;  the  object  aimed  at 
in  each  being  the  removal  of  the  opaque  lens  from  the  axis  of  vision. 
Each  operation  consists  of  three  stages,  the  first  and  second  of  which 
are  common  to  both,  and  shall  therefore  be  first  described  ;  and  after- 
wards we  shall  explain  the  mode  of  proceeding  in  the  third  stage  of 
each  separately.  The  instrument  generally  preferred  for  these  opera- 
tions is  Scarpa's  needle.  The  pupil  having  been  dilated  by  bella- 
donna, the  patient  placed  on  a  low  chair,  with  his  head,  upper  eyelid, 
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and  eyes  secured  by  an  assistant,  as  in  the  operation  of  extraction,  the 
surgeon,  seated  on  a  chair  higher  than  that  on  which  his  patient  sits, 
holds  the  lower  eyelid  and  the  eye  by  the  fore  and  middle  fingers  of 
one  hand,  takes  hold  of  the  needle  as  he  would  of  a  pencil  with  the 
right  hand,  if  the  operation  is  to  be  performed  on  the  left  eye,  but 
with  the  left  if  on  the  right  eye,  and  holding  it  horizontally  with 
the  convexity  upwards,  inserts  it  about  one-sixth  of  an  inch  behind 
the  corneal  conjunction,  precisely  in  the  central  transverse  axis  of  the 
eye,  and  gently  sends  in  the  needle  until  the  lance-shaped  part  of  it 
has  passed  through  the  choroid  into  the  vitreous  humour.  This  com- 
pletes the  first  stage  of  the  operation.  The  above-mentioned  distance 
from  the  corneal  conjunction  is  selected  to  avoid  the  ciliary  processes 
on  one  hand  and  the  retina  on  the  other ;  and  the  central  transverse 
axis,  to  avoid  the  two  bi'anches  into  which  the  long  ciliary  artery 
divides  about  three-tenths  of  an  inch  behind  the  margin  of  the 
cornea.  In  the  second  stage,  the  point  of  the  instrument  is  made 
to  divide  the  whole  posterior  hemisphere  of  the  capsule  ;  it  is  then 
brought  under  the  lens  into  the  posterior  chamber,  and  the  point  of 
the  needle,  formerly  turned  forward  to  divide  the  posterior  portion  of 
the  capsule,  is,  while  in  the  posterior  chamber,  directed  backwards, 
and  the  whole  anterior  hemisphere  of  the  capsule  is  divided.  This 
completes  the  division  of  the  capsule,  and  the  second  stage  of  the 
operation.  The  third  stage  of  depression  is  commenced  by  placing 
the  concavity  of  the  needle  on  the  upper  part  of  the  lens,  and  then 
by  gentle  manipulation  the  cataract  is  pressed  downwards,  and  a 
little  outwards  and  backwards  into  the  vitreous  humour.  The  needle 
should  not  be  moved  for  a  minute  or  two  ;  and  before  withdrawing 
it,  the  operator  should  carefully  observe  that  the  cataract  does  not 
re-ascend,  lest  it  should  be  necessary  to  depress  it  again.  If  inclina- 
tion be  the  operation  to  be  performed,  the  concave  part  of  the  needle 
is  placed  against  the  front  of  the  lens,  a  little  above  its  centre,  and  by 
gentle  manipulation  is  made  to  fall  backwards  and  a  little  down- 
wards, and  outwards.  It  is  thus  made  to  recline  or  fall  back,  its 
anterior  surface  being  turned  upwards. 

OPERATION  OP  DIVISION. 

The*  operation  of  division — named  also  the  operation  for  promoting 
absorption,  and  the  operation  for  dissolution  of  the  cataract — is  suitable 
for  cases  of  fluid,  and  also  of  soft  cataracts,  and  may  be  performed  by 
division  either  through  the  sclerotic  coat  or  through  the  cornea. 
The  object  aimed  at  in  this  operation  is  to  subject  the  cataract  to 
the  influence  of  the  aqueous  humour,  which  has  the  property  of  dis- 
solving it.  The  mode  of  admitting  the  humour  into  contact  with  the 
lens  for  the  accomplishment  of  the  desired  solution,  differs  in  the 
two  varieties  of  the  operation.  Except  in  the  case  of  fluid  cataract, 
the  operation  requires  to  be  performed  more  than  once  j  but,  when 


CATARACT. 


849 


properly  performed  in  suitable  cases,  it  seldom  fails  to  produce  the 
desired  result. 

Division  through  the  Sclerotica. — The  patient  should  be  as  carefully 
prepared  for  this  operation  as  for  displacement,  and  the  eyelids  and 
eye  secured  in  the  same  manner.    The  same  instrument  is  used,  and 
the  operations  are  in  all  respects  the  same  until  the  needle  is  intro- 
duced into  the  posterior  chamber.     The  convexity  of  the  needle 
should  then,  by  a  partial  revolution  on  its  own  axis,  be  directed  for- 
wards, and  in  that  position  sent  inwards,  until  it  is  distinctly  seen 
through  the  pupil ;  when  by  cautious  manipulation,  the  front  of  the 
capsule,  over  a  space  rather  larger  than  the  natural  size  of  the  pupil, 
should  be  cut  into  shreds.    Complete  mutilation  of  the  capsule,  to 
this  extent,  is  desirable.    Mere  penetration  would  not  be  sufficient, 
as  re-union  might  take  place  ;  and,  on  the  other  hand,  to  destroy  the 
whole  anterior  portion  of  the  capsule  would  be  imprudent,  as  the  lens 
might  then  fall  forward  on  the  iris.    If  the  cataract  be  fluid,  it  will 
escape  into  the  aqueous  humour,  cause  a  cloudy  appearance,  and  be 
ultimately  absorbed,  and  no  further  operation  will  be  required.  The 
surgeon  should  content  himself  with  the  mutilation  of  the  capsule  at 
the  first  operation,  and  in  two  or  three  months  the  needle  should  be 
a»ain  introduced,  and  carried  inwards  in  the  same  manner ;  and  then 
by  gentle  movements  with  the  needle,  part  of  the  lens  may  be  broken 
down,  and  if  perfectly  soft,  be  sent  through  the  pupil  into  the  anterior 
chamber.    In  using  the  needle  to  break  down  the  lens,  it  is  very 
necessary  not  to  send  its  point  too  far  back,  lest  the  posterior  portion 
of  the  capsule  be  wounded,  which  would  lead  to  opacity,  and  thus  con- 
stitute capsular  cataract. 

Division  through  the  cornea,  named  keratonyxis,  is  by  many  con- 
sidered less  hazardous  than  division  through    the   sclerotic  coat, 
inasmuch  as  fewer  coats  are  wounded.    The  pupil  must  be  previously 
dilated ;  the  needle  should  be  of  a  smaller  size,  having  the  round  part, 
which  is  in  the  wound  of  the  cornea  during  the  last  stage  of  the 
operation,  of  increasing  thickness,  so  as  to  prevent  escape  of  the 
aqueous  humour.    The  needle  should  be  introduced  one-eighth  of  an 
inch  from  the  margin  of  the  cornea — the  temporal  aspect  being  in 
general  the  most  convenient — and  sent  through  the  pupil.    At  the 
first  operation,  the  surgeon  should  not  do  more  than  effect  mutilation 
of  the  capsule  to  an  extent  equal  to  the  size  of  the  pupil.    In  the 
course  of  a  few  weeks  the  operation  may  be  repeated,  and  a  portion  of 
the  lens  having  been  broken  down  by  lateral  movements  with  the 
needle,  the  fragments  may  be  brought  forward  by  movements  of  the 
needle,  with  its  concavity  forward.  In  this  as  in  the  former  operation, 
care  must  be  taken  not  to  wound  the  posterior  hemisphere  of  the 
capsule. 

Division  by  drilling. — This  modification  of  the  operation  of  divi- 
sion was  first  suggested  and  practised  by  Mr.  Tyrrell,  who  considers 
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it  particularly  adapted  for  cases  of  capsular  or  capsulo-lenticular 
cataract,  produced  by  extension  of  inflammation  from  the  iris  to  the 
capsule,  in  which  adhesions  have  been  produced.  A  fine,  straight 
needle  is  sent  through  the  cornea  near  its  margin,  and,  passing  through 
the  pupil,  is  made  to  penetrate  the  capsule  and  enter  the  lens  to  the 
depth  of  about  one-sixteenth  of  an  inch  ;  the  handle  is  then  made  to 
rotate  between  the  finger  and  thumb,  so  as  to  make  the  point  act  as 
a  drill,  after  which  the  instrument  is  withdrawn.  The  operation  is 
repeated  in  the  course  of  a  few  weeks,  and  on  each  repetition  of  it 
a  new  part  of  the  capsule  and  the  lens  is  selected  for  the  drilling. 

SPUMOUS  CATARACT. 

Spurious  cataract  is  constituted  by  effusion  of  coagulable  lymph,  as 
a  result  of  inflammation  of  the  iris,  and  of  the  capsule  of  the  lens.  If 
the  lymph  have  a  flocculent  appearance,  it  is  termed  flocculent 
•  fibrinous  cataract ;  if  that  of  a  small  white  clot  adherent  to  the  pupil, 
and  generally  also  to  the  capsule,  the  term  is  clotted  fibrinous  cata- 
ract ;  if  it  consist  of  a  bar  extending  across  the  pupil,  it  is  called 
trabecular  fibrinous  cataract  ;  if  purulent  matter  be  entangled  in  the 
lymph,  purulent  cataract ;  if  blood  be  entangled  in  it,  sanguineous 
cataract ;  or  if  part  of  the  membrane  which  retains  the  pigmentum 
nigrum  become  detached  in  consequence  of  injury,  and  adherent  to 
the  capsule  which  is  rendered  opaque  by  inflammation,  induced  pro- 
bably by  the  same  injury,  it  is  termed  pigmentous  cataract. 

THE  OPHTHALMOSCOPE. 

It  is  almost  impossible  to  over-estimate  the  advantages  which  have 
already  resulted  from  what  that  truly  great  ophthalmic  surgeon,  Mr. 
Bowman,  has  called  "  the  immortal  invention  of  the  ophthalmoscope 
by  Helrnholtz."  An  excellent  writer  has  given  the  following  de- 
scription of  this  instrument,  and  the  principle  of  its  operation  : — 

"  The  ophthalmoscope,  in  its  simplest  form,  is  a  concave  circular 
mirror  of  about  ten  inches  focus,  made  of  silvered  glass  or  polished  steel, 
and  having  a  hole  in  the  centre.  As  an  appendage  there  is  needed  a 
convex  lens  an  inch  and  a  half  in  diameter,  with  a  focus  of  from  two 
and  a  half  to  three  inches,  set  in  a  common  eye-glass  frame  with  a 
handle  three  inches  long.  The  investigation  must  be  made  in  a  dark 
room.  The  patient's  pupil  should  be  dilated  as  a  rule.  The  light  of 
a  candle  is  hardly  sufficient,  certainly  not  for  beginners.  An  oil 
lamp  is  better,  but  by  far  the  best  is  an  argand  burner  that  slides  on 
a  vertical  rod. 

"  The  patient  sits  by  a  table,  and  the  lamp  is  placed  by  his  side  close 
to  his  head,  with  the  flame  on  a  level  with  the  eye,  from  which  it  is 
screened  by  a  little  flat  plate  of  metal  attached  to  the  burner.  The 
operator  sits  directly  in  front;  and,  holding  the  instrument  close  to 
his  eye,  and  a  little  obliquely  to  catch  the  light  from  the  lamp,  he 
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commences  at  the  distance  of  about  eighteen  inches  from  the  patient, 
to  direct  the  reflection  on  the  eye.  When  this  is  got,  the  convex  lens 
must  be  held  at  the  distance  of  two  and  a  half  inches  from  the  eye 
and  the  focusing  commenced,  by  moving  them  slowly  backwards  and 
forwards.  When  the  light  fairly  enters  the  eye  a  reddish  glare  appears, 
and  as  it  is  focused,  an  orange-red  or  orange-yellow  is  seen ;  then  the 
blood-vessels  of  the  retina  come  into  view.  The  retina  itself  presents 
a  whitish  aspect,  thi-ough  which  the  choroid  is  more  or  less  discernible. 
The  entrance  of  the  optic  nerve  should  now  be  sought ;  probably  a 
part  of  it  will  already  have  been  seen  as  a  whitish  spot ;  but  the  way 
to  discern  it  properly  is  to  make  the  patient  look  inwards.  It  appears 
as  a  whitish  circular  spot,  in  the  centre  of  which  are  the  central  vein 
and  artery  of  the  retina,  giving  forth  a  variable  number  of  branches, 
usually  six  or  eight.  The  convex  lens  is  not  usually  needed  for 
examining  near-sighted  eyes,  nor,  in  general,  for  the  anterior  struc- 
tures of  the  eye.  But  what  is  the  principle  of  the  ophthalmoscope  ; 
why  is  a  reflector  needed  ;  why  cannot  the  eye  be  illuminated  with  the 
very  lamp  from  which  the  light  is  borrowed  1  When  a  stream  of  light 
is  thrown  into  the  eye,  the  rays  are  reflected  back  by  the  retina  and 
choroid,  and,  returning  as  they  enter,  are  brought  to  a  convergence  at 
the  spot  whence  they  emanated.  This  takes  place  when  any  luminous 
body  is  held  before  the  eye ;  hence  when  a  candle  or  lamp  is  used,  we 
see  no  illumination,  simply  because  the  flame  is  in  the  focus  of  re- 
flection, and  our  eye  cannot  be  there  too,  nor  can  it  see  through  the 
flame.  This  difficulty  is  overcome  by  using  a  mirror  with  a  hole  in 
the  centre  (the  ophthalmoscope),  which  represents  the  flame,  and,  by 
looking  through  the  hole,  we  place  our  eye  in  the  centre  of  the  reflec- 
tion, and  thus  see  the  lighted  interior  of  the  patient's  eye.  It  is 
possible,  by  certain  arrangements  of  light  and  position  of  the  beholder, 
that  the  eye  may  be  to  an  extent  seen  illuminated ;  but  for  the  full 
effect  the  ophthalmoscope  is  requisite." 

The  following  are  some  of  the  many  morbid  appearances  revealed 
by  means  of  the  ophthalmoscope.  The  optic  disc,  instead  of  pre- 
senting its  distinct  circular  form  and  bright  white  colour,  and  per- 
forated by  three  or  four  arteries  entering  and  as  many  veins  leaving 
the  eye,  may  be  seen  in  a  state  of  hyperemia,  the  vessels  being  in 
some  cases  injected  to  an  extent  to  almost  obscure  the  white  appear- 
ance of  the  disc.  This  condition  is  not  unusual  in  persons  who  strain 
the  eye  looking  at  minute  objects.  It  may  present  the  appearance  of 
black  pigmentary  bodies  on  its  surface  or  at  its  circumference ;  it  may 
have  blood  effused  on  its  surface,  constituting  apoplexy  of  the  papilla, 
or  it  may  present  a  convex  or  concave  appearance  at  its  centre.  The 
last-mentioned  form  is  indicative  of  intra-ocular  pressure,  and  is  met 
with  in  cases  of  glaucoma.  Other  morbid  appearances  of  the  disc  are, 
an  irregular  jagged  circumference,  and  atrophy,  which  is  sometimes 
congenital  in  persons  affected  with  strabismus.     The  macula  lutea, 
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instead  of  being  distinguished,  as  in  the  healthy  state,  by  the  absence 
of  retinal  vessels,  presents  the  appearance  of  small  vessels,  and  is  found 
to  be  the  seat  of  hemorrhages,  plastic  exudations,  and  morbid  deposits. 
The  retina  is  often  seen  to  have  its  transparency  greatly  impaired, 
its  arteries  enlarged  with  plastic  exudation  or  hemorrhage  in  their 
course,  the  veins  in  a  varicose  state  ;  and  serous  effusion  has  been  dis- 
tinctly perceived  between  the  retina  and  choroid  coat ;  the  retina 
having  the  appearance  of  lying  in  folds,  or  of  floating  on  the  fluid. 
Desmarres  has  described  an  cedematous  condition  of  the  retina,  which 
is  believed  to  be  a  result  of  secondary  syphilis.    Cholestrine  scales,  a 
turbid  appearance,  and  hemorrhage  are  the  chief  morbid  appearances 
that  have  been  seen  in  the  vitreous  humour.  The  choroid  coat  is  seen 
to  present  many  deviations  from  its  healthy  appearance,  some  of 
which  are — great  hypersemia,  a  bright  scarlet  line-absorption  of 
pigment  at  some  parts,  giving  rise  to  a  whitish  appearance,  and  black 
deposits  ;  at  others,  especially  around  the  optic  disc,  great  variations 
of  colour,  serous,  plastic,  or  sanguineous  deposits  on  its  surface,  and 
sometimes,  although  rarely,  it  is  the  subject  of  colloid  degeneration. 
The  above  are  some  of  the  many  morbid  appearances  that  we  are 
enabled  to  see  by  the  aid  of  the  ophthalmoscope. 

GLAUCOMA. 

Glaucoma  (from  yXavKog,  viridis)  is  the  name  given  to  an  affection 
of  the  eye,  in  which  a  greenish  appearance  is  seen  on  looking  into 
the  pupil. 

State  of  parts  as  ascertained  by  dissection. — The  following  are  the 
abnormal  conditions  most  frequently  met  with  ;  no  trace  of  hyaloid 
membrane  ;  the  vitreous  humour  pellucid,  or  slightly  yellow,  but  iu  a 
fluid  state ;  no  trace  of  limbus  luteus,  or  of  foramen  centrale  in  the 
retina  ;  little  or  no  appearance  of  the  pigmentum  nigrum  ;  the  cho- 
roid coat  of  a  light  brown  colour ;  and  the  lens,  although  still  trans- 
parent, or  nearly  so,  of  an  amber  yellow,  or  reddish  brown  colour. 
The  opinion  entertained  by  some  authorities  is,  that  glaucoma  origi- 
nates in  inflammation  of  the  hyaloid  membrane,  that  this  inflamma- 
tion ends  in  its  destruction,  and  that  this  destruction  produces  a  series 
of  other  changes  in  the  eye. 

Symptoms. — Gradual  loss  of  vision  ;  dilatation  and  sluggishness 
of  the  pupil ;  hardness  of  the  eyeball ;  iris  pressed  forward  against 
the  cornea  by  the  lens  ;  a  greenish  appearance  seated  at  a  considerable 
distance  behind  the  pupil,  best  seen  on  looking  directly  into  the  pupil, 
and  disappearing  entirely  when  the  eye  is  looked  at  in  profile;  whereas 
in  cataract  the  opacity  does  not  disappear  when  looked  at  sideways. 
Before  vision  is  lost,  it  is  assisted  by  a  strong  light ;  and  this  is 
another  diagnostic  symptom  between  glaucoma  and  cataract.  The 
catoptric  test  also  assists  in  forming  diagnosis  ;  for  in  glaucoma  the 
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deep  erect  image  is  even  more  evident  than  in  a  sound  eye  ;  and  it  is 
only  in  the  very  advanced  stage  that  the  inverted  image  is  obliterated. 
There  are  two  forms  of  glaucoma — acute  and  chronic.  The  two 
differ  chiefly  in  the  severity  and  progress  of  the  symptoms.  By  the 
aid  of  the  microscope,  pulsation  in  the  central  artery  of  the  retina, 
a  varicose  condition  of  the  retinal  vessels,  small  clots  of  blood  in 
the  vitreous  humour  and  in  the  retina,  and  an  excavated  or  depressed 
state  of  the  optic  disc,  may  be  observed. 

Treatment. — The  modern  treatment  of  glaucoma  is  the  only  one 
that  as  yet  has  been  of  almost  any  service  in  this  disease.  It  is  the 
operation  of  iridectomy  proposed  by  Von  Graefe,  and  practised  in 
many  cases  with  the  most  gratifying  results.  In  a  most  instructive 
and  interesting  communication  on  "  Iridectomy  in  Glaucoma,"  by 
Mr.  Bowman,  in  the  "  Medical  Times  and  Gazette"  of  August  25, 
1860,  he  writes:— "At  present  the  ojieration  is  being  extensively 
tried  in  cases  where  augmented  intra-ocular  pressure  evidently  exists  ; 
and  the  proved  tendency  of  the  operation  to  relieve  the  injurious 
tension,  the  certain  cause  of  secondary  mischief,  makes  it  our  duty  to 
employ  it,  when  the  patient  is  otherwise  apparently  drifting  into  in- 
evitable blindness.  It  may  be  our  misfortune,  and  that  of  our  patients, 
that  our  experience  is  as  yet  less  complete  than  a  few  more  years 
will  make  it ;  but,  meanwhile,  we  can  only  act  upon  the  light  we 
possess,  and  store  up  the  results  for  the  future  benefit  of  others." 

The  anterior  chamber  is  entered  at  its  extreme  rim,  where  the 
sclerotic  overlaps  the  cornea,  and  the  iris  excised  to  a  sixth  of  its  cir- 
cuit. A  mere  puncture  is  quite  insufficient.  Mr.  Bowman  states 
that  his  opinion  was,  and  is,  that  the  more  direct  communication 
opened  between  the  vitreous  and  aqueous  regions  facilitates  the  play 
of  currents  between  them,  and  thus  allows  an  excess  of  fluid  behind 
to  come  forward  to  the  corneal  surface,  through  which  exosmosis  is 
much  easier  than  through  the  posterior  coats.  It  has  been  found 
most  successful  when  employed  early  in  acute  cases. 


AMAUROSIS. 

Definition.— The  term  amaurosis  is  used  to  denote  obscurity  of 
vision  depending  on  disturbance  or  change  in  some  part  of  the  ner- 
vous apparatus  belonging  to  the  organ  of  vision,  or  communicating 
with  it,  that  is  to  say,  in  the  retina,  optic  nerve,  or  brain. 

Proximate  Cause.— The  principal  causes  of  amaurosis  are,  structural 
.changes  in  some  part  of  the  nervous  apparatus  connected  with  the 
organ  of  vision,  occasioned  by  some  grade  of  inflammation  in  the 
retina,  optic  nerve,  or  brain  ;  changes  in  the  retina  induced  by  in- 
flammation, scrofulous  or  malignant  disease  ;  pressure  on  its  concave 
surface  by  vitreous  dropsy ;  pressure  on  its  convex  surface  by  effusion 
from  parts  external  to  the  retina ;  changes  induced  by  pressure 
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on  the  portion  of  optic  nerve  within  the  orbit, — a  part  which, 
although  seldom  the  subject  of  disease  commencing  in  itself,  is  occa- 
sionally compressed  by  results  of  inflammation,  by  tumours,  or  by 
aneurism  within  the  orbit ;  inflammation  or  congestion  within  the 
cranium,  or  products  of  inflammation  having  its  seat  in  the  membranes 
of  the  brain,  or  in  the  portions  of  brain  connected  with  the  organs 
of  vision  ;  tumours,  extravasated  blood,  and  softening  of  parts  of 
the  brain  connected  with  the  optic  nerve.  Such  are  the  principal 
conditions  on  which  amaurosis  depends  ;  but  any  state  which  makes 
the  retina  incapable  of  receiving  with  correctness  the  impressions  of 
external  objects,  or  the  optic  nerve  incapable  of  transmitting  impres- 
sions received  on  the  retina,  or  the  portion  of  brain  connected  with 
the  optic  nerve  unfit  for  receiving  those  impressions,  may  be  a  proxi- 
mate cause  of  this  disease. 

Predisposing  and  exciting  Causes. — The  fact  that  several  members 
of  the  same  family  have,  in  successive  generations,  become  affected 
with  amaurosis,  is  strong  evidence  that  hereditary  predisposition  is 
one  cause  of  it.     Some  of  the  most  respected  authorities  are  of 
opinion  that  the  form  of  amaurosis,  which  is  most  frequently  observed 
to  be  hereditary,  is  that  which  depends  on  organic  disease ;  that  it  is 
more  frequently  met  with  in  elderly  than  in  young  persons,  and  in 
females  than  in  males  ;  that  it  is  most  common  in  individuals  with 
black  irides,  and  that  it  is  seldom  confined  to  one  eye.  Long-con- 
tinued over-exertion  of  the  eye,  especially  long-continued  perception 
of  minute  or  luminous  obj  ects,  has  often  been  found  to  be  an  exciting 
cause  of  this  disease  ;  and  the  form  thus  induced  is  usually  the  con- 
gestive variety.    This  variety  is  most  common  in  persons  with  light- 
coloured  or  blue  irides,  and  it  occurs  in  the  majority  of  cases  at  an 
earlier  period  of  life  than  that  which  arises  from  organic  disease. 
Literary  men,  engravers,  watchmakers,  and  tailors,  are  often  the  sub- 
jects of  this  variety.    Vascular  fulness  in  consequence  of  the  arrest 
of  some  inordinate  discharge,  or  long-continued  evacuation,  or  in  con- 
sequence of  over-exertion,  or  the  use  of  wine  or  spirits,  furnishes 
in  many  cases  an  exciting  cause.    In  some  cases  the  disease  has  been 
known  to  be  caused  by  wounds  of  the  forehead  or  near  the  orbit,  and 
not  on  the  eye  itself;  and  in  others,  by  a  single  injudicious  exposure 
of  the  eye  to  an  exceedingly  bright  light,  the  sensibility  of  the  retina 
being  thereby  destroyed.    In  some  instances,  injury  and  irritation  ot 
some  of  the  branches  of  the  fifth  nerve  have  been  found  to  be  the 
exciting  cause,  the  rationale  of  which  cannot  be  easily  explained  ;  and 
in  others,  long-continued  gastric  and  intestinal  irritation,  typhus  fever,  i 
great  exhaustion  caused  by  some  excessive  evacuation  or  by  long-con- 
tinued discharge,  and  debility  from  great  mental  anxiety,  have  operated 


as  exciting  causes. 


Symptoms.— These  are  numerous  and  varied.  Of  the  subjective 
symptoms,  those  which  are  referable  to  the  feelings  and  perceptions 
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of  the  patient,  the  principal  are  the  following :— Impairment  of 
vision,  or  some  defect  in  the  perception  of  objects.  The  impairment 
may  vary  from  slight  weakness  of  sight— called  by  some,  imperfect 
or  incomplete  amaurosis  ;  by  others,  amblyopia  amaurotica — to  total 
blindness,  or  what  is  called  perfect  amaurosis.  Sometimes  in  the 
early  stage  the  defect  of  sight  is  not  permanent,  but  returns  at 
regular  or  irregular  intervals,  constituting  the  amaurosis  vaga  of 
some  authors.  Nyctalopia,  or  day-blindness,  and  heemeralopia,  or 
night-blindness,  are  examples  of  periodic  amaurosis.  In  general, 
however,  the  periodic  soon  changes  into  the  permanent  form.  In 
some  cases  the  failure  of  sight  assumes  the  myopic  or  presbyopic  form, 
that  is,  the  person  becomes  short  or  long  sighted.  Both  varieties  are 
met  with,  but  the  latter  is  the  more  common.  Occasionally,  in  the 
early  stage,  objects  are  seen  covered  with  a  dense  mist,  a  symptom 
called  visus  nebulosus ;  and  in  some  instances,  this  mist  appears  to 
the  patient  as  a  constantly-increasing  cloud  ;  in  others,  it  appears  at 
first  of  a  light  grey  colour,  and  afterwards  like  dense  black  smoke  be-  ^  ^ 
tween  the  eye  and  the  object.  In  imperfect  amaurosis,  objects  some-  ,</V+ 
times  appear  disfigured  (visus  defiguratus),  lengthened,  shortened, 
bent,  and  in  some  instances  inverted.  The  flame  of  a  candle  some- 
times appears  very  long,  and,  as  it  were,  divided  into  several  por- 
tions. Beer  regards  this  as  a  very  unfavourable  symptom,  his  expe- 
rience having  led  him  to  conclude  that  it  is  indicative  of  disease  of 
the  brain.  In  a  case  at  present  under  my  observation,  the  flame  of  a 
candle  appears  to  the  patient  elongated  and  very  much  bent,  without 
being  divided  into  different  parts.  Other  peculiarities  are,  that  some 
patients  see  only  half  an  object  at  one  time  ;  this  symptom  is  named 
visus  hemiopia.  Some  see  parts  of  an  object,  other  parts  being  con- 
cealed from  view ;  for  example,  in  looking  at  a  word,  some  syllables 
— or  at  a  line,  several  words — are  seen  at  different  parts  ;  this  is 
called  visus  interruptus.  Others  see  objects  only  when  held  obliquely, 
or  in  certain  directions  ;  this  is  termed  visus  obliquus.  Such  are  the 
principal  defects  of  vision  ;  but  many  amaurotic  patients  have 
illusive  perceptions  of  objects,  and  these  vary  much  in  appearance. 
Sometimes  the  patient  fancies  he  sees  flies  or  gnats  flying  before  his 
eyes ;  these  appearances  are  named  musccc  volitantes ;  and  this  pecu- 
liarity is  called  visus  muscarum.  Sometimes  all  objects  appear  as  if 
obscured  by  a  network  or  gauze  ;  a  symptom  termed  visus  reticulatus. 
This  network  usually  presents  a  white,  shiny,  silvery  appearance  in 
dark  places,  or  when  black  objects  are  looked  at ;  and  a  dark  appear- 
ance in  light  situations,  or  when  white  objects  are  looked  at.  Objects 
are  sometimes  seen  of  wrong  colours ;  this  is  called  visus  coloratus  ; 
and  in  many  examples  of  amaurosis,  a  very  distressing  symptom  is 
the  perception  of  fiery  balls  or  bright  flashes  of  light  passing  sud- 
denly before  the  eyes  when  tho  eyelids  are  shut ;  this  is  called  pho- 
topsia  ;  it  is  an  early  symptom,  is  most  common  in  plethoric  persons, 
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and  is  usually  attended  with  considerable  alarm.  Some  patients,  in 
the  early  stage,  dread  the  light— a  symptom  called  photophobia; 
whilst  others  have  what  has  been  called  "  a  thirst  for  light,"  and  a 
desire  for  a  great  degree  of  illumination  of  objects.  The  above  are 
the  principal  symptoms  referable  to  impairment  and  perversion  of 
sight.  Sometimes  in  amaurotic  cases  there  is  a  feeling  of  weight 
about  the  eye  ;  sometimes  pain  in  the  eye  and  in  the  neighbouring 
parts  of  the  face,  in  the  brow,  or  in  the  head  ;  sometimes  patients 
have  an  unpleasant  feeling  of  dryness  in  the  eye  and  nostrils  ;  and  in 
some  cases  the  disease  is  accompanied  with  giddiness,  dizziness,  tinni- 
tus aurium,  and  a  sense  of  fulness  in  the  head,  aggravated  by  exer- 
cise and  the  horizontal  posture.  The  seat  and  peculiarities  of  the 
pain,  and  the  history  of  the  patient's  health,  will  furnish  important 
information  both  for  diagnosis  and  treatment. 

The  principal  objective  symptoms,  or  those  which  are  discoverable 
on  examining  the  patient,  are  the  following  : — In  the  early  stage  the 
pupil  is  in  general  sluggish  and  limited  in  its  motion,  and,  in  the 
advanced  stage,  dilated  and  motionless.  This,  however,  is  not  inva- 
riably the  case ;  for  in  some  examples  of  perfect  amaurosis  of  both 
eyes,  the  pupils  have  been  found  to  vary  in  size  according  to  the 
degree  of  light ;  and  in  others  of  complete  darkness,  where  one  eye 
only  was  affected,  the  pupil  of  the  amaurotic  eye  has  been  found  to 
change  as  in  health,  according  to  the  degree  of  light  admitted  to  the 
sound  eye.  This  suggests  the  propi'iety  of  covering  the  sound  eye, 
while  the  other  is  under  examination.  Generally,  however,  notwith- 
standing the  above  peculiarities,  the  early  and  advanced  stages  are 
attended  with  the  conditions  of  the  pupil  already  mentioned.  In 
some  instances  the  pupil  has  its  natural  black  appearance,  more 
especially  in  cases  depending  on  affections  of  the  brain ;  but  more 
commonly  it  has  somewhat  of  a  cloudy  or  glaucomatous  appearance. 
The  patient  does  not  converge  his  eyes  towards  objects  placed  before 
him.  The  application  of  the  catoptrical  test  should  never  be  omitted ; 
it  shows  the  three  images  as  in  a  sound  eye.  There  is  a  vacant 
expression  and  a  peculiar  stare  about  the  eye,  together  with  an 
uncertainty  in  the  movements  of  the  patient,  and  a  peculiarity  of 
gait  quite  characteristic  of  the  affection.  By  the  above-mentioned 
symptoms  amaurosis  may  be  readily  distinguished  from  cataract  and 
glaucoma. 

Treatment. — From  what  has  been  stated  as  to  the  exciting  and 
proximate  causes  of  amaurosis,  the  principles  of  treatment  applicable 
to  its  different  varieties,  and  the  suitable  means  for  carrying  them 
out,  will  at  once  be  evident ;  so  that  it  appears  unnecessary  here  to 
say  anything  further,  than  that  it  is  only  at  the  outset  of  the  incipient 
stage,  that  any  benefit  can  be  expected  from  treatment  even  in  the  most 
favourable  cases  ;  and  that  without  relinquishment  of  the  exciting 
cause  and  perfect  rest  of  the  organ,  the  best-directed  treatment  m 
other  respects  will  be  of  no  avail. 


EXTIRPATION  OF  THE  EYE. — STRABISMUS. 
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EXTIRPATION  OF  THE  EYE. 

The  patient  having  been  placed  on  his  back,  or  in  a  chair  with  the 
shoulder  and  head  raised  and  supported,  chloroform  having  been  ad- 
ministered, and  the  charge  of  the  eyelids  given  to  an  assistant  whose 
duty  it  is  to  raise  the  upper  eyelid  by  means  of  Pellier's  speculum, 
and  to  keep  the  eyelids  as  much  as  possible  out  of  the  way  of  the 
knife  during  the  cutting  part  of  the  operation,  the  operator  disunites 
the  eyelids  from  each  other  at  the  outer  commissure  by  making  a 
horizontal  incision  outwards  for  about  half  an  inch  beyond  the  orbit, 
so  as  to  allow  the  wide  separation  of  the  eyelids ;  he  then  passes  a 
large  curved  needle  armed  with  a  double,  waxed  ligature  through  the 
eye-ball  from  side  to  side  behind  the  cornea,  and  having  cut  off  the 
needle,  ties  the  two  ends  of  the  thick  strong  ligature  together.  As 
the  object  of  this  proceeding  is  to  obtain  a  suitable  means  of  applying 
traction  to  the  eye-ball  while  it  is  being  detached  from  its  surround- 
ing connexions,  the  insertion  of  the  needle  should  be  so  far  back 
behind  the  cornea  as  to  get  hold  of  a  part  not  likely  to  give  way 
during  the  operation.  Another  mode  of  obtaining  the  command  of 
the  eye  is  by  seizing  it  with  a  volsellum.  A  scalpel  or  bistoury  is 
then  inserted  between  the  eyeball  and  the  inner  canthus,  and  car- 
ried between  the  eye  and  under  eyelid  and  round  the  ball,  so  as  to 
divide  the  conjunctiva,  and  then  by  a  few  sweeps  with  the  knife  the 
muscles  are  cut  through  and  the  optic  nerve  divided,  the  eye  being 
drawn  by  the  ligature  in  various  directions  to  give  room  for  the  move- 
ments of  the  knife.  Two  points  should  be  attended  to  in  the  cutting 
part  of  the  operation,  namely,  to  leave  as  little  as  possible  of  the  optic 
nerve  in  the  orbit,  and  if  the  future  use  of  an  artificial  eye  be  contem- 
plated, to  leave  as  much  conjunctiva  as  may  be  in  a  healthy  state 
attached  to  the  eyelids.  Any  hemorrhage  may  be  easily  commanded 
by  the  introduction  of  lint  within  the  orbit.  The  edges  of  the  wound 
made  in  disuniting  the  eyelids  are  brought  together  by  a  suture  and 
an  exceedingly  light  compress,  and  one  or  two  turns  of  a  roller  are 
applied  j  after  which  the  patient  should  be  kept  very  quiet,  and 
every  judicious  precaution  taken  to  prevent  the  occurrence  of  any 
high  degree  of  inflammation. 

STRABISMUS. 

Strabismus  denotes  that  condition  of  the  eyes  in  which  the  optical 
axes  do  not  converge  to  the  same  point ;  of  this  there  are  two  forms, 
strabismus  convergens,  in  which  the  eye  looks  inwards,  and  strabismus 
divergens,  in  which  it  looks  outwards,  the  former  being  the  more 
common.  This  affection  depends  on  a  disturbance  of  the  balance  of 
action  of  the  recti  muscles,  which  disturbance  may  sometimes  be 
caused  by  excessive  action  of  one  muscle,  but  in  most  instances  it 
probably  arises  from  one  muscle  being  enfeebled,  so  as  to  be  unable  to 
resist  its  antagonist  drawing  the  eye  to  the  opposite  side.    This  is 
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rendered  probable  by  the  difference  observed  in  the  result  when  the 
internal  rectus  is  divided  by  accident,  and  when  divided  in  the  opera- 
tion for  the  cure  of  strabismus.  In  the  former  case,  the  eye  is  turned 
completely  outwards,  whereas  in  the  latter,  the  external  rectus  usually 
brings  the  eye  only  into  its  proper  position.  Cases  of  strabismus 
proceeding  from  gastric,  intestinal,  or  uterine  derangement,  from 
general  debility,  or  from  affections  of  the  brain,  are  all  unfit  for  ope- 
ration ;  as  also  are  all  cases  in  which  the  deformity  is  in  consequence 
of  opacity  in  the  cornea,  the  distortion  in  such  instances  being  an 
effort  to  remove  the  opacity  from  the  axis  of  vision.  Cases  fit  for 
operation  are  those  in  which  the  strabismus  is  confirmed,  and  in 
which  there  is  no  evidence  of  an  exciting  cause  calculated  to  keep  up, 
or  to  bring  back,  a  disturbance  in  the  equilibrium  of  muscular  action 
within  the  orbit. 

The  operation  for  strabismus  is  that  which  was  first  suggested  by 
Stromeyer  of  Hanover,  and  soon  afterwards  practised  by  Diefenbach 
of  Berlin,  by  Pauli  of  Landau,  and  in  a  short  time  by  surgeons  gene- 
rally. Having  performed  it  above  one  hundred  times  I  feel  myself 
justified  in  stating  my  firm  conviction,  that  if  only  fit  cases  are 
selected,  it  will  be  found  most  satisfactory  in  its  results.  The  object 
of  operation  in  strabismus  convergens  is  to  divide  the  internal  rectus, 
and  in  strabismus  divergens,  the  external.  There  are  many  varieties 
as  to  the  instruments  which  have  been  employed,  and  in  some  re- 
spects as  to  the  mode  of  performing  this  little  operation.  "With 
regard  to  instruments,  nothing  more  convenient  need  be  desired  than 
Pellier's  speculum  for  keeping  up  the  eyelid,  a  double  hook  invented 
for  this  operation,  a  forceps  for  raising,  and  a  small  pair  of  scissors  for 
dividing  the  parts.  The  operation  for  strabismus  internus  may  be 
performed  in  the  following  manner  : — The  patient  being  placed  in  a 
chair,  the  upper  eyelid  raised  by  Pellier's  specidum,  the  under  eyelid 
depressed,  and  the  eye  drawn  outwards  by  means  of  the  hook  fixed  in 
the  conjunctiva  fully  a  line  behind  the  cornea,  the  speculum  and  hook 
being  both  held  by  an  assistant,  the  operator  pinches  up  the  conjunc- 
tiva with  the  forceps,  and  makes  a  vertical  incision  about  half  an  inch 
in  length,  and  fully  from  two  to  three  lines  behind  the  cornea.  By 
a  few  snips  with  the  scissors,  the  tendon  is  exposed  and  divided  j  and 
if,  on  removing  the  hook,  the  eye  be  slightly  turned  outwards  at  first, 
or  the  patient  unable  to  turn  it  inwards  to  its  former  position,  the 
operation  may  be  considered  perfectly  satisfactory.  I  am  sure  that 
no  better  mode  of  performing  this  operation  need  be  desired. 


HORDEOLUM. — PHLYCTENULA. 
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AFFECTIONS  OF  EYELIDS  AND  OF  LACHRYMAL 

APPARATUS. 

HORDEOLUM,    OR  STYE. 

Hordeolum,  a  diminutive  of  hordeurn,  barley,  is  a  name  given  to 
an  inflammatory  swelling  near  the  margin  of  the  eyelid  on  account 
of  its  usually  being  about  the  size  of  a  small  barleycorn. 

At  first  the  patient  feels  itching  or  slight  smarting,  but  this  soon 
gives  way  to  pain,  tenderness,  tension,  and  great  sensibility  ;  the 
swelling,  which  at  first  is  of  a  bright  red,  gradually  becomes  darker 
and  of  a  purplish  hue ;  the  form  becomes  conical,  and  after  pus  has 
been  formed,  the  apex  presents  a  yellow  colour.  The  swelling 
sometimes  subsides  without  going  on  to  suppuration ;  but  in  most 
cases  it  suppurates  and  bursts,  after  which  the  swelling  in  general 
very  soon  subsides  and  heals  up ;  but  sometimes  it  degenerates  into 
grando ;  sometimes  it  returns  in  consequence  of  the  whole  of 
the  matter  not  having  been  discharged ;  and  sometimes  its  healing 
is  retarded  by  the  disorganized  cellular  tissue  being  long  in 
coming  away.  In  many  cases  hordeolum  consists  of  a  small  acute 
abscess  caused  by  obstruction,  retention  of  the  contents  and  con- 
sequent inflammation  of  a  meibomian  follicle. 

With  regard  to  treatment,  the  digestive  organs  should  be  carefully 
regulated,  and  a  proper  condition  of  their  secretions  promoted.  A 
smart  purgative,  and  cold  applications  in  the  incipient  stage,  will 
sometimes  stop  the  disease.  When  the  inflammatory  process  ad- 
vances, these  must  be  changed  for  emollient  applications,  as  fomenta- 
tions, simple  or  medicated,  or  light  poultices ;  and  when  matter  is 
formed,  the  abscess  should  be  opened ;  after  which  tepid  water- 
dressings  may  be  continued,  and  if  the  disorganized  cellular  tissue  be 
long  in  coming  away,  the  healing  of  the  part  will  be  greatly  pro- 
moted by  touching  the  cavity  with  a  small  pencil  of  nitrate  of 
silver. 

PHLYCTENULA,  GRANDO,  AND  MILIUM. 

Phlyctenula,  or  a  small  semi-transparent  vesicle  formed  by  the 
cuticle  near  the  margin  of  the  palpebra  being  elevated  by  a  portion 
of  serum,  is  often  observed.  Sometimes  there  is  but  one  vesicle, 
sometimes  there  are  several  j  and  they  vary  in  size,  but  are  not  gene- 
rally larger  in  volume  than  a  small  shot.  The  vesicle  is  apt  to  re- 
turn, if  it  be  merely  opened  ;  but  if  a  considerable  portion  of  it  be 
removed  by  a  snip  of  a  pair  of  scissors,  there  is  very  rarely  any  re- 
turn. Small  white  superficial  painless  swellings,  formed  by  the  skin 
being  raised  by  a  suet-like  substance,  are  often  met  with  in  the  palpe- 
bra. When  such  a  swelling  is  about  the  size  of  an  ordinary  hail- 
stone, it  is  called  grando  ;  and  when  it  resembles  a  millet-seed,  milium. 
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All  that  is  necessary  for  the  cure  of  these  swellings  is  to  open  the 
skin  and  press  out  the  contents. 

OPHTHALMIA  TARSI,  OR  PROROPHTHALMIA. 

Symptoms. — Itching  and  irritation  in  the  ciliary  margin  are  the 
first  sensations ;  and  as  the  disease  advances,  these  give  way  to  sore- 
ness, tenderness,  and,  if  the  disease  be  acute,  to  sharp  pain.  Soreness, 
slight  feeling  of  heat,  and  stiffness,  however,  are  the  chief  sensations 
after  the  disease  has  existed  for  some  time.  According  to  the  degree 
in  which  the  conjunctiva  participates  in  the  inflammation,  the  patient 
complains  of  slight  lachrymation,  weakness,  intolerance  of  light,  and 
a  feeling  of  sand  between  the  eyeball  and  eyelids.  The  eyelids  are 
glued  together  in  the  morning  by  a  viscid  coagulated  secretion  ;  and 
the  incrustation  thus  formed  binds  the  edges  so  firmly  together  that 
they  cannot  be  easily  separated  without  much  bathing.  By  injudicious 
efforts  to  separate  the  eyelids  without  previous  bathing,  the  eyelashes 
are  often  drawn  out.  The  edges  of  the  eyelids  become  thickened  aud 
red  as  the  disease  advances.  Some  of  the  cilia  at  their  bases  are 
enveloped  in  coagulated  secretion,  on  the  removal  of  which  small 
ulcers  or  pustules  are  observable.  By  the  spreading  of  these  ulcers 
the  margins  acquire  a  raw  appearance,  and  the  cilia  become  first  irre- 
gular, and  ultimately  almost  entirely  removed,  the  surface  being  raw, 
swollen,  and  thickened.  The  eyes  have  what  has  been  called  a  bleared 
appearance.  At  first  the  edges  are  inflamed  and  affected  with  small 
pustules  or  ulcers  ;  thickening  of  the  edges  and  irregularity  of  cilia 
next  occur ;  and  lastly  the  cilia  disappear,  and  the  edges  present  a 
raw  appearance.  It  is  believed  that  generally  the  meibomian  follicles 
are  first  affected  ;  but  these,  the  roots  of  the  eyelashes,  the  skin,  and 
the  conjunctiva,  are  all  more  or  less  involved ;  and  loss  of  the  cilia, 
obliteration  of  the  meibomian  follicles,  thickening  of  the  palpebral, 
and  eversion  of  the  lower  eyelid,  are  some  of  the  sequelae  of  this  dis- 
ease. The  disease  occurs  in  scrofulous  subjects  as  a  primary  affection  ; 
but  it  is  more  frequently  a  consequence  of  some  other  disease,  such 
as  measles,  scarlatina,  catarrhal  or  strumous  ophthalmia. 

Treatment. — In  the  first  stage,  when  acute,  the  treatment  compre- 
hends slight  depletion  by  scarifying  the  palpebral  portion  of  the  con- 
junctiva, warm  emollient  or  opiate  fomentations,  and  very  careful 
bathing  of  the  eyelids  before  opening  them.  The  scabs  must  be 
cleared  away  with  much  caution  from  the  bases  of  the  cilia.  At  a 
more  advanced  stage,  the  occasional  use  of  astringent  or  stimulating 
collyria  during  the  day,  and  the  application  of  an  ointment  at  night, 
constitute  the  proper  treatment.  The  collyria  generally  preferred 
are  weak  solutions  of  sulphate  of  zinc,  or  nitrate  of  silver,  or  corrosive 
sublimate  j  and  the  ointments,  that  of  the  carefully  levigated  red  pre- 
cipitate of  mercury  mixed  with  fresh  butter,  or  that  of  the  nitrate  of 
mercury  very  much  diluted.  The  cilia  sometimes  require  to  be  pulled 
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out  when  there  is  much  ulceration  around  their  roots;  and  some- 
times much  benefit  is  derived  from  touching  the  small  ulcers  very 
gently  with  the  nitrate  of  silver.  All  sources  of  local  irritation  must 
be  guarded  against ;  the  functions  of  the  skin,  stomach,  and  bowels 
attended  to  ;  and  if  the  patient  be  scrofulous,  the  treatment  for  that 
diathesis  must  be  instituted.  When  this  disease  has  produced  entire 
destruction  of  the  cilia,  with  a  thickened,  florid,  everted,  and  exco- 
riated state  of  the  edges  of  the  eyelids,  the  condition  receives  the 
name  of  lippitudo. 

ENTUOPIUM. 

•Entropium  is  the  name  given  to  inversion  of  the  eyelid,  a  condition 
which  gives  rise  to— lachrymation  j  pain,  especially  in  moving  the 
eye  j  irritation,  as  if  produced  by  a  foreign  body ;  intolerance  of  light ; 
inability  to  use  the  eye  :  a  degree  of  ophthalmia  ;  nebulous  opacity 
of  the  cornea,  and  impairment  of  vision. 

Causes. — Entropium  most  frequently  depends  on  an  extremely  lax 
condition  of  the  common  integument,  in  consequence  of  which  the 
orbicularis  palpebrarum  is  unable  to  preserve  the  lid  in  its  proper 
position.    Sometimes  it  arises  from  contracted  cicatrix  of  the  palpe- 
bral portion  of  the  conjunctiva ;  a  state  which  may  follow  ulceration, 
a  burn,  a  wound,  or  destruction  of  tbe  conjunctiva  by  an  escharotic. 
A  third  condition  which  gives  rise  to  it  is,  thickening  of  the  conjunc- 
tiva at  the  junction  of  the  ocular  and  palpebral  portions;  as  the 
swelling  presses  the  eyelid  from  the  ball  of  the  eye  and  causes  in- 
version. In  some  instances  swelling  causes  eversion,  as  was  mentioned 
in  the  description  of  some  of  the  forms  of  ophthalmia,  and  in  others 
it  produces  inversion.    A  fourth  and  very  troublesome  cause  of  en- 
tropium is  contraction  of  the  tarsus,  a  condition  not  unfrequently 
induced  by  long-continued  strumous  ophthalmia. 

Treatment. — When  entropium  depends  on  the  first  or  second  of 
these  causes,  the  treatment  consists  in  pinching  up  a  longitudinal 
fold  of  the  integument  of  the  eyelid,  and  removing  it  by  the  knife  or 
the  scissors,  great  care  being  taken  to  raise  and  remove  the  precise 
quantity  of  integument  necessary  for  obviating  inversion,  without 
inducing  eversion.     When  it  proceeds  from  the  third  cause,  the 
swelling  should  be  combated  by  treatment  proper  for  the  condition 
on  which  it  depends.    For  the  cure  of  entropium  proceeding  from 
contracted  tarsus,  various  methods  have  been  adopted.    That  prac- 
tised by  Tyrell,  and  uniformly  successful  in  his  hands,  is  to  make 
a  perpendicular  section  of  the  lid,  near  its  centre,  through  its  whole 
thickness.    The  tension  is  removed,  and  the  wound  granulates  and 
leaves  but  little  deformity. 

ECTROPIUM. 

By  ectropium  is  meant  eversion  of  the  eyelid ;  a  state  which  gives 
rise  to — epiphora,  or  watering  of  the  eye,  owing  principally  to  tho 
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displacement  of  the  punctum  5  to  irritation  and  excoriation  of  the 
cheek,  induced  by  the  secretion  from  the  eye  flowing  over  the  cheek  ; 
to  inflammation  of  the  conjunctiva  ;  and  ultimately,  if  it  be  not  re- 
moved, to  structural  changes  both  in  the  conjunctiva  and  the  cornea. 
Exposure  to  atmospheric  changes  and  lodgment  of  foreign  matter  are 
apt  to  induce  inflammation  in  the  palpebral  and  ocular  divisions  of 
the  conj  unctiva.  Ectropium  may  proceed  from  acute  or  chronic  en- 
largement of  the  conjunctiva  lining  the  eyelid  ;  from  relaxation  and 
elongation  of  the  tarsus ;  from  contraction  of  cicatrices  on  the  face, 
from  division  of  either  canthus  by  wound ;  or  from  combinations  of 
these  conditions.  The  enlargement  of  the  conjunctiva  is  to  be  treated 
according  to  common  principles,  and  when  other  means  fail  and  the 
condition  becomes  chronic,  by  excision  j  elongation  is  most  success- 
fully treated  by  excision  of  a  part  in  the  form  of  the  letter  V;  con- 
traction of  cicatrices  by  removal  of  the  cicatrices  and  transplantation 
of  a  portion  of  skin  from  the  cheek  or  temple ;  and  division  of  can- 
thus,  by  making  raw  edges,  bringing  them  into  apposition,  and  pre- 
serving them  in  contact  by  suitable  retentive  means  until  union  be 
accomplished. 

DACRYOCYSTITIS  ACUTA,  OR  ACUTE  INFLAMMATION  OF  THE 
LACHRYMAL  SAC. 

Symptoms. — The  symptoms  are,  pain  of  a  deep-seated,  throbbing, 
and  lancinating  character,  principally  in  the  situation  of  the  lachry- 
mal sac,  but  extending  also  to  the  surrounding  parts  ;  swelling,  com- 
mencing underneath  the  tendo-palpebrarum,  corresponding  at  first  to 
the  boundaries  of  the  sac.  The  swelling  is  exceedingly  tender  to  the 
touch,  and  hard  at  first,  but  afterwards  becomes  elastic,  and  ulti- 
mately acquires  a  feeling  of  fluctuation  :  it  is  very  red  and  extremely 
painful,  and  as  the  inflammation  extends  to  the  surrounding  parts, 
the  redness  becomes  diffused,  and  the  eyelids  swollen  and  cedematous 
from  effusion  into  the  cellular  tissue.  The  caruncula  lachrymalis 
becomes  inflamed,  the  puncta  scarcely  perceptible,  and  the  transmis- 
sion of  tears  through  the  lachrymal  passages  completely  interrupted  ; 
hence  the  stillicidium  lachrymarum,  and  the  dryness  of  the  nostril  on 
the  affected  side,  to  the  membrane  of  which  the  inflammation  also 
frequently  extends.  If  resolution  do  not  take  place,  and  suppuration 
occur,  the  matter  makes  its  way  to  the  surface  by  ulcerative  absorp- 
tion,'and  is  discharged.  As  the  inflammation  advances,  patients 
usually  experience  pain  not  only  in  the  situation  of  the  lachrymal 
sac  and  surrounding  parts,  but  also  in  the  head  ;  and  in  severe  cases 
they  exhibit  the  usual  symptoms  of  sympathetic  fever.  Fistula,  per- 
manent obstruction  of  lachrymal  canals  and  duct,  and  extension  of 
the  disease  to  the  periosteum  and  bone,  are  the  dangers  to  be  appre- 
hended in  severe  and  neglected  cases.  The  disease  usually  originates 
in  the  mucous  membrane  of  the  palpebral  and  extends  by  continuity 
of  surface  to  the  mucous  membrane  of  the  sac  j  or  commences  in  the 
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mucous  membrane  of  the  sac  without  previous  disease  of  the  palpebrae  : 
but  in  some  cases  it  arises  from  inflammation  in  the  subcutaneous 
tissue,  and  thence  it  extends  to  the  sac ;  and  in  others,  which  for- 
tunately are  now  of  comparatively  rare  occurrence,  the  disease  origi- 
nates in  the  bone,  and  the  soft  parts  of  the  lachrymal  passages  become 
secondarily  affected.  This  comparatively  limited  class  may  be  said 
to  be  in  a  great  measure  confined  to  scrofulous  persons,  who  have 
been  affected  by  syphilis,  and  whose  constitutions  have  been  injured 
and  rendered  irritable  by  the  injudicious  employment  of  mercury. 

Treatment. — In  very  mild  cases,  resolution  is  in  the  early  stage 
often,  speedily  obtained  under  the  use  of  the  antiphlogistic  regimen, 
and  of  cold  and  evaporating  lotions  ;  and  in  severe  cases,  suppuration 
is  often  averted  by  administering  purgatives,  antimonials,  low  diet, 
together  with  local  abstraction  of  blood  by  leeches,  and  the  use 
of  cold  and  evaporating  lotions.  When  symptoms  of  suppuration 
appear,  warm  applications  medicated  with  anodynes  should  be  used, 
and  as  soon  as  matter  is  discoverable,  the  sac  should  be  freely  opened 
by  a  vertical  incision  commencing  immediately  underneath  the  tendo 
palpebrarum  ;  after  which  tepid  water- dressings  should  be  employed, 
and  the  parts  syringed  occasionally.  By  early,  free,  direct  incision, 
structure  may  be  saved  and  pain  prevented. 

DACRYOCYSTITIS  CHRONICA,  OR,  CHRONIC  INFLAMMATION  OF  THE 

LACHRYMAL  SAC. 

Symptoms. — If  the  disease  be  chronic  from  the  commencement,  and 
not  a  result  of  acute  dacryocystitis,  and  if  it  run  its  course,  the  prin- 
cipal symptoms  are  the  following  : — The  first  stage  is  characterized 
by  a  watery  eye  ;  stillicidium  lachrymarum ;  weakness  of  the  eye  ; 
and  impairment  of  vision  from  the  accumulation  of  tears  at  the  inner 
canthus.  These  symptoms  are  increased  by  using  the  eye,  by  look- 
ing at  minute  objects,  or  by  exposure  to  cold  and  damp  winds.  There 
is  slight  redness,  a  feeling  of  uneasiness  and  fulness  in  the  situation  of 
the  lachrymal  sac,  on  pressing  which  the  tears  can  be  sent  down 
through  the  nasal  duct,  and  be  made  to  regurgitate  through  the 
puncta :  the  tears  are  transparent,  and  not  mixed  with  any  muco- 
purulent secretion.  The  absence  of  muco-purulent  secretion,  the  free 
passage  for  the  tears  through  the  nasal  duct,  and  the  power  of  com- 
pletely emptying  the  sac  by  pressure,  are  characteristic  peculiarities 
of  this  early  period.  The  next  stage  is  attended  with  some  increase 
of  redness,  of  uneasiness,  and  of  swelling;  the  sac  cannot  be  completely 
emptied  by  pressure,  the  nasal  duct  is  generally  obstructed,  and  the 
nostril  dry ;  and  when  the  sac  is  pressed,  tears  and  opaque  muco- 
purulent secretion  are  seen  to  regurgitate  through  the  puncta.  This 
stage  has  received  the  name  of  Blennorrhea,  on  account  of  the  discharge 
of  thick  mucus  along  with  the  tears.  In  the  third  stage,  all  the  symp- 
toms are  of  a  more  decided  character ;  the  swelling  increases,  matter 
forms,  and  makes  its  way  by  ulcerative  absorption  to  the  surface. 
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This  is  the  stage  of  suppuration,  and  ulcerative  absorption.  After 
the  discharge  of  the  matter,  the  disease  may  subside,  or  it  may  again 
assume  the  characters  of  the  previous  stage  called  Blennorrhea  °  or 
further  collections  may  form,  and  make  their  way  to  the  surface  by 
fresh  ulcerations  of  the  parietes  ;  or  the  disease  may  degenerate  into 
true  fistula  lachrymalis.  In  this  disease  a  speedy  cure  is  most  de- 
sirable, not  only  for  the  same  reasons  which  apply  equally  to  other 
diseases,  but  also  because,  when  it  is  of  long  standing,  there  is  risk  of 
the  periosteum  and  bone  becoming  ultimately  involved,  constituting 
the  condition  called  carious  fistula.  This  risk  is  greater  in  scrofulous 
persons  than  in  others.  This  condition  of  parts  can  be  discovered  by 
examination  with  the  probe ;  but  generally  manifests  itself  by  the 
offensive  smell  of  the  discharge,  as  well  as  by  other  symptoms  com- 
mon to  all  sores  which  are  situated  over  bones  affected  with  caries. 
There  are  the  same  varieties  as  to  the  structures  in  which  the 
disease  commences  in  the  chronic,  as  in  the  acute  form  of  the  affec- 
tion ;  and  here,  also,  the  comparatively  small  class  in  which  it  origi- 
nates in  the  bones,  is  composed  chiefly  of  scrofulous  persons  who  have 
become  affected  with  syphilis,  and  been  injured  by  mercury  -  and 
those  in  whom  there  is  the  greatest  danger  of  the  bones  becoming 
secondarily  affected,  belong  also  to  the  same  unhappy  class. 

Treatments — To  improve  the  general  health  by  suitable  treatment 
is,  in  all  cases  and  in  every  stage,  a  most  important  indication.  In 
the  first  and  second  stages,  the  principal  points  of  local  treatment  are 
the  occasional  emptying  of  the  sac  by  gentle  pressure,  local  depletion 
by  means  of  leeches,  cold  applications  to  the  inflamed  parts,  the  appli- 
cation of  a  gentle  stimulating  ointment  to  the  edges  of  the  eyelids  at 
night,  bathing  the  eye  at  times  with  astringent  collyria,  and  cleansing 
the  lachrymal  passages  occasionally  by  means  of  Anel's  syringe.  The 
last-mentioned  proceeding  is  important  in  all  cases,  except  when 
the  action  is  very  acute,  or  the  nasal  duct  completely  obstructed. 
In  the  stage  of  suppuration,  the  use  of  warm  applications  and  early 
and  free  incision  constitute  the  proper  proceeding.  Here,  as  in  the 
acute  variety  of  this  disease,  both  suffering  may  be  prevented  and 
texture  saved  by  early  incision ;  and  no  good  can  result,  but  much 
harm  may,  from  delaying  the  adoption  of  this  proceeding,  after  its 
necessity  has  become  apparent. 

FISTULA  LACHRYMALIS,  AND  OBSTRUCTION  OF   THE  NASAL  DUCT. 

The  varieties  with  regard  to  the  different  tissues,  in  which  the 
morbid  action  eventually  terminating  in  fistula  lachrymalis  may 
originate,  and  the  symptoms  and  anatomical  conditions  of  that  disease, 
may  be  clearly  understood  from  what  has  been  already  stated.  It  is 
only  necessary,  therefore,  here  to  remark  that,  although  obstruction 
of  the  nasal  duct  may  exist  to  some  degree  for  a  considerable  time 
without  fistula  lachrymalis,  yet  it  is  always  present  in  fistula  lachry- 
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malis  and  indeed  furnishes  the  condition  which  it  is  a  paramount 
indication  to  remove,  in  order  to  cure  the  fistula  :  and  that,  although 
in  the  early  stage,  this  obstruction  may  for  some  time  depend  on  con- 
gestion and  inflammation,  without  much  or  any  organic  change,  and 
may  in  such  cases  yield  to  remedies  for  improving  the  general  health 
along  with  the  use  of  local  depletion,  stimulating  ointments,  astrin- 
gent'collyria,  and  some  of  the  mildest  forms  of  counter-irritation,  yet 
in  the  more  advanced  stage,  it  depends  on  organic  changes  caused  by 
exudation  into  the  submucous  tissue,  and  the  texture  of  the  mucous 
membrane  itself,  and  can  be  removed  only  by  operation.    The  only 
instruments  necessary  for  the  performance  of  this  little,  neat,  and 
very  satisfactory  operation  are,  a  narrow,  straight  bistoury,  a  silver 
probe,  and  a  style.    The  patient  having  been  seated  on  a  chair,  the' 
operator  makes  an  incision  in  the  common  integument,  at  the  under 
border  of  the  tendo  palpebrarum,  and  sends  the  knife  into  the  lachry- 
mal sac  and  the  commencement  of  the  nasal  duct,  by  directing  it 
downwards,  very  slightly  backwards,  and  a  very  little  inwards.  The 
knife  is  then  withdrawn,  and  the  probe  sent  down  through  the  canal 
into  the  nose,  and  on  withdrawing  the  probe,  the  style  is  immediately 
lodged  in  the  canal,  when  the  operation  is  finished.    I  have,  in  seve- 
ral instances,  dispensed  with  the  use  of  the  probe,  and  sent  the  style 
at  once  into  the  canal  on  withdrawing  the  knife.    There  are  three 
simple  directions,  attention  to  which  will  enable  the  surgeon  to  per- 
form this  operation  very  quickly  and  neatly  ;  namely,  to  introduce 
the  knife  at  the  under  border  of  the  tendo  palpebrarum ;  to  hold 
the  several  instruments  as  much  in  a  vertical  direction  as  the  fore- 
head will  permit ;  and  in  sending  them  downwards,  to  keep  them 
slightly  backwards  and  inwards,  close  to  the  mesial  side  of  the  lachry- 
mal canal,  which  can  easily  be  found,  as  it  is  immediately  behind  the 
ridge,  on  the  nasal  process  of  the  superior  maxillary  bone.    If  these 
directions  be  attended  to,  the  instruments  cannot,  unless  force  be 
used,  be  sent  into  any  part  except  the  lachrymal  canal.    The  broad 
little  head  of  the  silver  style  rests  on  the  common  integument,  and 
as  it  is  made  black,  to  a  careless  observer  it  looks  like  a  little  bit  of 
black  plaster  below  the  inner  canthus.    The  presence  of  the  foreign 
body  excites  a  degree  of  inflammation,  in  consequence  of  which  the 
style  ceases  for  a  short  time  to  be  loose  in  the  canal ;  but  this  soon 
wears  off,  after  which  the  style  should  be  removed  every  day  or  two, 
and  the  canal  cleansed  by  means  of  Anel's  syringe ;  and  when  the 
surgeon  is  perfectly  satisfied  as  to  the  permeability  of  the  canal,  and 
the  sound  condition  of  its  lining  membrane,  the  use  of  the  style  may 
be  discontinued.    After  this,  the  opening  generally  heals  up  without 
interference  ;  if  not,  the  gentlest  possible  touch  with  nitrate  of  silver, 
or  a  hot  wire,  will  promote  occlusion.    I  have  been  much  gratified 
with  the  result  of  this  very  satisfactory  operation.    To  other  modes  of 
proceeding. my  limits  will  not  permit  me  to  refer. 
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CHAPTER  XXX. 
AFFECTIONS  OF  THE  EAR. 

Superabundance  of  Wax. — Deafness  frequently  arises  from  an 
accumulation  of  wax  in  the  external  meatus,  mixed  with  hair  and 
cuticle.  In  such  case,  examination  should  be  made,  not  with  the 
probe,  but  with  the  speculum.  The  speculum  contrived  by  Toynbee 
is  most  convenient.  If  the  membrana  tympani  be  not  inflamed  or 
dry,  and  the  passage  be  not  devoid  of  wax,  then  the  syringe  should 
be  used — one  which  will  work  easily  and  accurately,  so  that  no  air 
bubbles  be  squirted  in.  A  few  drops  of  oil  or  glycerine  should  be 
introduced  for  a  few  nights,  to  soften  the  wax,  and  on  injecting 
warm  soap  and  water  into  the  ear,  the  hardened  cerumen  is  brought 
out  by  the  regurgitation  of  the  fluid. 

The  best  kind  of  syringe  is  a  metallic  one.  For  applying  lotions 
or  injections,  a  small  elastic  bottle  answers  best.  With  Margett's 
small  elastic  suction-bottle,  which  is  furnished  with  a  tube,  a  patient 
may  pass  a  gentle  stream  of  warm  water  into  his  own  ear,  by  way  of 
fomentation.  This,  in  a  case  of  pain  or  inflammation,  is  very  sooth- 
ing. 

Foreign  substances  in  the  Ear. — Serious  effects  at  times  result 
from  children  putting  little  articles  into  the  passage  of  the  ear,  such 
as  peas,  beads,  bits  of  slate-pencil,  and  the  like.  Violent  inflamma- 
tion and  deafness  may  ensue.  If  such  body  can  be  removed  gently, 
either  by  the  syringe  and  warm  water,  or  by  a  small  forceps  curette, 
or  scoop,  no  time  should  be  lost  in  making  the  application.  But  if 
it  cannot  be  removed  gently,  ib  must  be  left,  in  the  hope  that  it  may 
become  coated  with  wax,  and  the  passage  enlarged  by  interstitial  ab- 
sorption, when  it  may  be  removed  without  trouble.  Nothing,  how- 
ever, should  be  attempted  without  examination  with  the  speculum, 
lest  in  making  a  vain  search  for  a  supposed  object,  real  injury  be 
caused  to  the  ear. 

OTORKII03A. 

Otorrhcea  is  a  discharge,  purulent  or  muco-purulent,  from  the 
external  auditory  passage. 

A  frequent  cause  of  this  affection  is  catarrhal  inflammation  of  the 
lining  membrane  of  the  meatus,  which  is  excited  by  cold  or  stomach 
affection,  especially  in  teething.    It  may  accompany  strumous  oph- 
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thalmia,  porrigo,  and  other  eruptions;  or  it  may  be  a  sequel  of  the 
exanthemata,  or  of  any  weakening  illness.  The  child  is  first  feverish 
and  complains  of  ear-ache;  the  meatus  is  swelled  and  vascular,  and 
speedily  there  occurs  a  thin  yellowish  discharge. 

The  treatment  consists  in  administering  a  purgative,  and  applvmg 
a  fomentation  or  a  large  bran  poultice  in  the  early  stage  ;  the  dis- 
charge should  be  constantly  washed  away ;  and  if  this  prove  obsti- 
nate after  health  is  restored,  astringent  applications  must  be  used. 
Some  parents-entertain  the  notion  that  an  habitual  discharge  is  bene- 
ficial, and  that  there  is  fear  of  driving  it  in  upon  the  brain.  Of  this 
they  should  be  disabused. 

When  this  purulent  discharge  follows  internal  otitis,  the  general 
health  must  be  promoted  by  tonics,  alteratives,  and  aperients,  as  also 
by  warm  baths.  For  the  local  disease  the  cautious  use  of  stimulants 
and  astringents  is  the  proper  treatment.  Twice  a-day  the  warm  water 
syringe  should  be  very  gently  applied  ;  immediately  after  which  a 
tepid  lotion  of  alum,  or  sulphate  of  zinc,  or  acetate  of  lead,  should  be 
dropped  into  the  meatus,  and  after  two  or  three  minutes  allowed 
to  run  out. 

If  the  discharge  is  very  foetid,  a  lotion  should  be  used,  composed  of 
two  drachms  of  solution  of  chloride  of  lime  to  half  a  pint  of  water. 
If  the  case  is  obstinate,  the  whole  interior  of  the  meatus  should  be 
pencilled  with  a  solution  of  the  nitrate  of  silver  (gr.  v.  ad  §j)  twice 
a  week,  with  a  camel's-hair  pencil.  If  excoriation  of  the  auricle 
or  the  neck  is  produced  in  consequence  of  the  discharge,  these  parts 
must  first  be  fomented,  and  then  smeared  with  an  ointment  of  hyd. 
prsecip.  alb.,  though  it  is  not  advisable,  in  general,  to  insert  ointments 
into  the  meatus.  If,  in  the  meantime,  an  attack  of  acute  pain  and 
fever  should  occur,  and  the  discharge  should  stop  suddenly,  the  astrin- 
gent applications  must  be  given  up  for  the  time,  and  leeches,  purga- 
tives, and  fomentations  applied. 

A  thickened  state  of  the  cuticle  lining  the  meatus  is  at  times  the 
consequence  of  neglected  otorrhcea.  All  loose  flakes  of  cuticle,  to- 
gether with  the  discharge,  must  be  removed  by  syringing  with  warm 
water.  Then  the  membrane  is  to  be  brushed  over  with  a  weak  solu- 
tion of  nitrate  of  silver,  and  afterwards  with  dilute  citrine  ointment, 
melted  and  applied  warm  with  a  brush.  The  duty  of  cleanliness,  in 
reference  to  this  affection,  cannot  be  too  strongly  inculcated. 

Polypus. — Of  this  there  are  two  sorts — the  first,  according  to  Mr. 
Wilde,  consisting  of  fleshy  pedunculated  growths,  nearly  colourless, 
having  a  thin  cuticular  covering,  unattended  with  pain,  not  appearing 
as  the  result  of  inflammation,  and  not  accompanied  with  discharge, 
usually  attached  to  the  middle  glandular  portion  of  the  meatus, 
and  extremely  rare  ;  the  second  sort  are  very  common,  growing  chiefly 
from  the  bottom  of  the  meatus,  the  consequence  of  otorrhcea,  always 
attended  with  discharge,  in  size  usually  like  a  pea  or  bean,  though  at 
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times  much  smaller,  as  well  as  much  larger,  even  so  as  to  project 
from  the  meatus.    The  colour,  when  small,  is  usually  a  florid  red 
Some  removed  by  Mr.  Harvey  consisted  of  fibro-plastic  cells,  with 
more  or  less  of  perfectly  developed  fibro-cellular  tissue,  and  of  almost 
structureless  gelatinous  substance. 

In  addition  to  these,  may  be  mentioned  another  tumour  found  in 
the  external  meatus— namely,  cancer.  In  its  earliest  stage,  this  may 
not  be  distinguishable,  unless  it  be  removed  and  subjected  to  the 
microscope ;  but  in  time,  the  true  state  of  things  will  be  discovered 
by  the  rapid  return  of  the  growth,  by  the  occurrence  of  palsy  in  the 
face,  and  other  signs  of  the  contamination  of  neighbouring  organs. 

Treatment. — The  polypus  is  to  be  completely  removed  by  means  of 
the  forceps  or  a  pair  of  scissors  •  the  point  of  its  attachment  touched 
with  lunar  caustic,  from  time  to  time,  when  it  threatens  to  sprout 
again,  and  the  meatus  regularly  syringed  with  an  astringent  lotion. 

The  lunar  caustic  should  be  cast  in  very  fine  sticks,  like  the  leads 
of  a  patent  pencil ;  or  the  tip  of  a  fine  probe  should  be  coated  with 
it,  so  that  it  may  be  applied  exactly  to  the  right  spot. 

Fungous  Granulations. — These  are  very  common  consequences  of 
otorrhcea.  They  are  generally  found  at  the  bottom  of  the  meatus,  or 
shooting  from  the  membrana  tympani,  or  from  the  cavity  of  the 
tympanum,  after  the  membrane  has  been  perforated  by  ulceration. 
Sometimes  the  membrane  is  covered  with  florid  granulations,  so  as  to 
resemble  the  granular  conjunctiva. 

Treatment. — The  solution  of  nitrate  of  silver  should  be  regularly 
applied  by  means  of  a  camel's-hair  pencil ;  astringent  washes  should 
also  be  injected. 

Affections  of  the  Eustachian  Tubes. — The  opinion  at  one  time  en- 
tertained was,  that  these  tubes  are  constantly  open  for  allowing  un- 
interrupted passage  of  air  to  the  cavity  of  the  tympanum ;  but  the 
belief  now  generally  adopted  is  that  brought  forward  by  Mr.  Toynbee, 
namely,  that  their  orifices  are  shut  except  during  the  act  of  degluti- 
tion ;  that  during  this  act,  the  levator  and  tensor  palati  muscles,  to 
use  the  words  of  Mr.  Toynbee,  "  open  the  guttural  orifice  of  the  tube, 
afford  free  egress  to  the  mucus  secreted  by  the  lining  membrane  of 
the  tympanum,  and  allow  the  air  to  enter  or  to  leave  the  tympanic 
cavity."  This  has  been  supposed  to  furnish  the  explanation  of  the 
fact,  that  the  uneasy  sensation  felt  in  the  situation  of  the  membrana 
tympani  by  those  who  descend  in  a  diving-bell  is  relieved  by  swallow- 
ing, the  pressure  on  the  inner  side  of  that  membrane  being  made 
equal  to  that  on  the  outer  by  the  passage  of  condensed  air  into  the 
tympanic  cavity.  It  is  also  believed  by  Mr.  Toynbee  that  this  view 
of  the  condition  of  the  tube  furnishes  the  explanation  of  two  other 
facts — the  one,  that  if,  while  the  mouth  is  shut  and  the  nostrils  closed, 
by  being  compressed  between  the  finger  and  thumb,  an  attempt  be 
made  to  swallow,  a  sensation  of  fulness  and  pressure  will  be  ex- 
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perienced  in  the  situation  of  the  membrana  tympani,  owing  to  the  air 
being  forced  through  the  open  tube  into  the  cavity  of  the  tympanum  ; 
the  other,  that  this  sensation  continues  until  the  next  act  of  de- 
glutition performed  in  ordinary  circumstances,  when  it  is  iustantly 
removed.     A  pervious,  though  not  constantly  open  condition  of 
the  Eustachian  tubes  being  required  for  perfect  hearing,  it  is  easy 
to  understand  how  the  various  forms  of  obstruction  of  these  tubes 
should  be  ranked  among  causes  of  deafness.    Some  of  the  more 
common  conditions  which  cause  obstruction  are,  an  inflamed  state 
of  the  membi'ane  in  common  catarrh,  constituting  throat  or  ca- 
tarrhal  deafness,  or  relaxation  of  the  mucous  membrane  of  the 
throat,  or  enlai"gement  of  the  tonsils.     Other  conditions,  not  of 
so  frequent  occurrence,  but  which  cause  deafness,  are,  congenital 
occlusion,  inflammation,  mechanical  obstruction,  and  stricture.  It 
is  important  to  determine  the  condition  of  the  Eustachian  tube, 
and  more  particularly  as  to  whether  or  not  it  be  pervious.    Tn  addi- 
tion to  the  proceedings  mentioned  above,  it  may  be  stated,  that 
if  the  bell  of  a  flexible  stethoscope  be  placed  over  the  ear  of  a 
patient,  and  the  other  extremity  applied  to  the  surgeon's  ear,  and  if 
the  patient  then,  with  his  mouth  shut  and  his  nostrils  closed,  makes 
an  eifort  to  swallow  or  to  blow  his  nose,  if  the  Eustachian  tube  be 
pervious,  the  surgeon  may  hear  the  shock  of  the  air  against  the 
membrana  tympani ;  and  if  it  contain  mucus,  a  gurgling  or  squeeling 
sound,  as  it  has  been  called,  giving  rise  to  an  impression  of  fluid  and 
air  mixed  together,  will  be  conveyed. 

Treatment. — If  the  cause  of  obstruction  be  a  grade  of  the  inflam- 
matory process,  the  treatment  should  be  conducted  according  to  the 
ordinary  principles  for  the  treatment  of  that  state,  and  it  ought  to  be 
carried  out  with  energy  proportioned  to  the  activity  of  the  morbid 
action.  In  some  individuals  of  a  weak  and  relaxed  habit  of  body, 
relaxation  and  swelling  of  the  mucous  membrane  of  the  throat,  and 
in  others,  chronic  enlargement  of  the  tonsils,  give  rise  to  deafness,  no 
doubt  owing  to  the  swelled  mucous  membrane  of  the  Eustachian 
tube  causing  obstruction  of  that  canal.  Tonic  treatment,  and,  in 
many  cases,  the  use  of  all  remedies  proper  for  the  scrofulous  diathesis, 
and  in  the  first-mentioned  class  of  cases,  brushing  over  the  throat 
with  a  strong  solution  of  the  nitrate  of  silver ;  and  in  the  second, 
removing  the  tonsils  in  the  manner  described  in  a  former  chapter, 
are  proceedings  which  not  only  add  much  to  the  comfort  of  the 
patients,  but,  as  I  have  often  seen  in  my  own  experience,  are  followed 
by  removal  of  deafness.  I  have  never  seen  in  my  own  practice, 
either  public  or  private,  any  inconvenience  to  result  from  removing 
the  tonsils,  and  the  tendency  to  swelling  and  inflammation  is  in 
general  cured  by  their  excision ;  and  that,  no  doubt,  is  the  explana- 
tion of  the  improvement  of  the  hearing,  which,  in  cases  of  throat- 
deafness,  follows  their  removal.    From  catheterism  of  the  Eusta- 
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cbian  tube  I  have  never  seen  any  advantage.  I  am  perfectly  aware 
of  the  diversity  of  opinion  regarding  this  proceeding ;  but,  judging 
from  my  own  experience,  I  am  of  opinion  that  catheterism  of 
the  Eustachian  tube,  and  puncturing  the  membrana  tympani,  are 
useless  operations.  After  a  good  deal  of  practice  on  the  dead  body, 
there  is  no  difficulty  in  sending  a  small  probe,  slightly  bent  at 
its  distal  extremity,  into  the  Eustachian  tube.  A  convenient  mode 
of  doing  so  is,  to  send  it  along  the  floor  of  the  nostril  with  the 
point  downwards,  and  on  the  instrument  reaching  as  far  as  the 
fauces,  if  it  be  kept  along  the  outer  wall  of  the  nostril,  and  the  point 
directed  outwards  and  backwards,  it  readily  enters  the  Eustachian 
tube. 

OTITIS  INTERNA. 

Otitis  interna,  or  inflammation  of  the  tympanal  cavity,  may  be 
either  acute  or  chronic.  When  acute,  it  is  characterized  by  pain  of 
an  excruciating  character,  generally  worse  at  night,  and  increased  by 
speaking,  sneezing,  coughing,  or  swallowing.  It  is  accompanied  by  a 
feeling  of  distension  of  the  aural  cavity,  and  by  great  tenderness  on 
touch.  Fever  of  a  violent  nature  is  a  frequent  concomitant.  In 
many  instances,  the  inflammation  terminates  in  a  purulent  discharge, 
which  finds  its  way  to  the  meatus  externus  through  ulceration  of  the 
membrana  tympani. 

In  very  severe  cases  in  which  suppuration  occurs  in  the  tympanum 
and  mastoid  cells,  there  not  unfrequently  result  either  obstinate 
otorrhcea,  caries  of  the  bone,  irritation  of  the  membranes  of  the  brain, 
abscess  within  the  brain  substance,  or  even  general  pysemia. 

The  complaint  commonly  arises  either  from  exposure  to  cold,  or 
from  violence  done  to  the  ear. 

In  subacute  or  chronic  inflammation  of  the  tympanal  cavity,  the 
symptoms  are  frequently  such  as  to  attract  little  attention,  till  the 
disease  has  lasted  for  a  long  time.  The  patient  suffers  at  times  from 
pain  of  a  rather  trifling  character  and  short  duration,  from  noises  in 
his  head,  and  from  gradually  increasing  dulness  of  hearing,  which 
in  many  instances  is  the  first  thing  that  attracts  his  notice.  In 
the  first  stage  of  acute  inflammatory  attacks,  the  membrana  tympani 
appears  opaque  and  vascular,  and  the  meatus  swollen,  red,  and  dry. 
In  chronic  cases,  suppui-ation  occurs  within  the  tympanum  and 
mastoid  cells,  the  membrana  has  a  thickened  appearance,  and  is  often 
covered  with  cheese-like  or  fibrous  concretions.  Exudation  of  lymph 
takes  place,  causing  the  formation  of  bands  stretching  across  the 
cavity,  or  else  entirely  blocking  it  up  ;  and  ultimately  the  little  lines 
become  diseased  and  detached,  the  membrana  tympani  ulcerated,  and 
entire  disorganization  of  the  middle  ear  takes  place. 

Acute  inflammation  in  the  tympanal  cavity  requires  prompt  and 
decided  antiphlogistic  treatment.    The  local  measures  of  greatest 
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advantage  in  this  complaint  are,  leeching  behind  the  ear,  continuous 
application  of  poultices  or  warm  fomentations,  and  blistering  when 
the  violence  of  the  inflammatory  action  is  subsiding.  In  cases  where 
there  is  any  swelling  or  sense  of  fluctuation  over  the  mastoid  process, 
Mr.  Wilde  strongly  recommends  the  making  of  an  incision  down  to 
the  bone,  about  an  inch  behind  the  auricular  attachment,  and  in  a 
line  parallel  to  it. 

In  cases  of  chronic  inflammation  within  the  tympanal  cavity,  great 
attention  must  be  paid  to  improve  the  state  of  the  general  health. 
In  cases  occurring  in  strumous  subjects,  cod-liver  oil  and  tonics  must 
be  employed  ;  and  should  the  disease  arise  in  those  of  a  rheumatic  or 
gouty  diathesis,  the  remedies  suited  for  these  habits  must  be  adopted. 
Any  increase  of  inflammatory  action  must  be  combated  by  judicious 
local  depletion,  and  by  properly  timed  counter-irritation. 

DEAFNESS. 

Deafness  may  proceed  from  many  causes  beside  the  affections 
already  described.  Some  of  these  are  the  following :  Deficiency  of 
cerumenous  secretion  is  an  occasional,  but  by  no  means  very  frequent 
cause.  It  is  characterized  by  an  empty  and  dry  state  of  the  meatus, 
and  a  glistening  and  clear  state  of  the  membrana  tympani.  Stimula- 
tion of  the  meatus  by  the  essential  oils  much  diluted,  and  friction 
around  the  auricle,  are  the  mo3t  useful  remedies.  Ulceration  and 
perforation  of  the  membrana  tympani,  hypertrophy  of  bone,  and  in- 
flammation of  the  middle  or  internal  ear,  in  other  situations  than 
those  already  mentioned,  are  causes  of  deafness.  Functional  disorder 
of  the  nerve  is  believed  to  be  a  cause  of  deafness.  It  is  supposed  to 
proceed  from  torpor  or  debility,  and  is  very  variable,  being  greater  at 
some  times,  and  less  at  others.  Mr.  Toynbee,  however,  has  shown 
that  many  of  the  cases  of  supposed  nervous  deafness  really  depend  on 
some  chi'onic  form  of  inflammation  of  the  lining  membrane  of  the 
tympanic  cavity.  Disease  of  the  deep-seated  osseous  textures,  frac- 
tured bone,  concussion,  compression  from  extravasated  blood  or 
morbid  effusions,  disease  of  the  auditory  nerve,  and  inflammation, 
tumours,  or  organic  changes  in  the  brain,  are  not  unfrequent  causes 
of  deafness.  In  some  of  these  last-mentioned  particulars  the  patho- 
logy of  deafness  resembles  that  of  amaurosis ;  and  both  diseases 
sufficiently  demonstrate,  in  too  many  instances,  the  limited  efficiency 
of  the  most  skilful  treatment  which  it  is  possible  to  adopt.  * 
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Abdomen,  injuries  of,  598. 
Abdominal  hernia,  551. 
Abscess,  acute,  22. 

Abscess,  acute,  condition  of  parts  in,  23. 
Abscess,  acute,  treatment  of,  23. 
Abscess,  chronic,  condition  of  parts,  25. 
Acupressure  of  arteries,  118. 
Adhesion,  17,  117. 
Albugo,  831. 
Amaurosis,  853. 
Amputations,  712. 

Amputation    at    ankle-joint,  various 

modes,  722. 
Amputation  of  fingers,  713. 
Amputation  of  fore-arm,  715. 
Amputation  of  foot,  721. 
Amputation  at  hip-joint,  727. 
Amputation  of  leg,  724. 
Amputation  of  penis,  728. 
Amputation  of  thigh,  725. 
Amputation  at  shoulder-joint,  718. 
Amputations  of  toes,  720. 
Amputations  of  under  extremity,  720. 
Amputations  of  upper  extremity,  713. 
Amputation  of  thumb,  715. 
Anchylosis,  444. 
Aneurism,  504. 

Aneurism  by  anastomosis,  817. 

Aneurism,  divisions  of,  504. 

Aneurism,  false,  532. 

Aneurism,  fatal  terminations  of,  501. 

Aneurism,  spontaneous  cure  of,  515. 

Aneurism,  symptoms  of,  513. 

Aneurism,  treatment  of,  517. 

Aneurism,  true.  504. 

Aneurism,  modes  of  formation  of,  504. 

Aneurism,  true,  varieties  of,  507.  . 

Aneurism,  varicose,  535. 

Aneurismal  varix,  533. 

Anthrax,  813. 

Antrum,  affections  of,  775. 

Anns,  abnormal,  treatment  of,  576. 

Anus,  abnormal,  operations  for  forma- 
tion of,  604. 

Arteries,  degenerations  of,  498. 

Arteries,  calcareous  degeneration  of, 
502. 

Arteries,  cartilaginous  degeneration  of, 
498. 


Arteries,  fatty  degeneration  of,  499. 
Arteries,  steatomatous  degeneration  of, 
500. 

Arteries,  atheromatous  degeneration  of, 
500. 

Arteries,  results  of  application  of  liga- 
ture, 496. 
Arteries,  deligation  of,  737. 
Arteries,  diseases  of,  493. 
Arteritis,  acute  fibrinous,  493. 
Arteritis,  acute  suppurative,  495. 
Arteritis,  chronic,  493. 
Arteritis,  limited,  496. 

B 

Balanitis,  674. 

Bladder,  inflammation,  acute,  of,  674. 
Bladder,  inflammation,  chronic,  of,  675. 
Bone,  diseases  of,  361. 
Bone,  absorption  of,  375. 
Bone,  death  of,  386. 
Bone,  exostosis,  406. 
Bone,  spina  ventosa,  407. 
Bone,  osteo-sarcoma,  408. 
Bone,  suppuration  in,  369. 
Bone,  suppuration,  acute  external,  369. 
Bone,  suppuration,  chronic  external,  369. 
Bone,  suppuration,  internal,  370. 
Bone,  suppuration,  internal  diffuse  acute, 
370. 

Bone,  suppuration,  internal  limited,  371. 
Bone,  suppuration,  internal  chronic,  373. 
Bone,  suppuration,  scrofulous,  373. 
Bone,  ulceration  of,  376. 
Brain,  compression  of,  285. 
Brain,  concussion  of,  276. 
Brain,  hernia  of,  291. 
Brain,  wounds  of,  292. 
Breast,  affections  of,  806. 
Bronchocele,  804. 
Bronchotomy,  796. 
Burns,  89. 

C 

Calculi,  urinary,  623. 

Calculous  disorders,  616. 

Calculus  in  bladder,  symptoms  of,  626. 
i  Calculus  in  bladder,  treatment  of,  627. 
!  Cancer,  57. 
:  Cancer  of  lip,  776. 
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Cancer,  alveolar,  63. 
Cancer,  epithelial,  64. 
Cancer,  medullary,  61. 
Cancer,  melanotic,  64. 
Cancer,  simple  or  fibrous,  57. 
Cancer,  origin  of,  65. 
Cancer,  progress  of,  65. 
Cancer,  treatment  of,  65. 
Carbuncle,  813. 
Caries,  378. 

Cartilage,  articular,  destruction  of,  425. 
Cartilage,  articular,  diseases  of,  425. 
Castration,  660. 
Cataract,  842. 

Cataract,  operations  for,  844. 
Cataract,  spurious,  850. 
Catarrhus  vesicae,  675. 
Catheterism,  710. 
Cellular  pathology,  172. 
Chondroma,  167. 
Choroiditis,  837. 
Cicatrization,  28. 
Club-foot,  474. 
Compression  of  brain,  285. 
Concussion  of  brain,  276. 
Condylomata,  687. 
Conjunctivitis,  821. 
Conjunctivitis,  catarrhal,  823. 
Conjunctivitis,  purulent,  824. 
Conjunctivitis,  pustular,  822. 
Conjunctivitis,  simple,  821. 
Conjunctivitis,  strumous,  827. 
Cornea,  affections  of,  828. 
Cornea,  conical,  834. 
Cornea,  hernia  of,  833. 
Cornea,  opacities  of,  830. 
Cornea,  ulcer  of,  832. 
Corneitis,  acute,  830. 
Corneitis,  scrofulous,  828. 
Curvatures  of  spine,  455. 
Curvature,  angular,  455. 
Curvature,  excurvation,  465. 
Curvature,  incurvation,  467, 
Curvature,  mixed,  473. 
Cystitis,  674. 
Cystitis,  chronic,  675. 

D 

Dacryocystitis  acuta,  862. 
Dacryocystitis  chronica,  863. 
Deligation  of  arteries,  737. 
Deligation  of  aorta,  740. 
Deligation  of  axillary  artery,  747. 
Deligation  of  dorsal  artery  of  the  foot, 
755. 

Deligation  of  common  carotid,  741. 
Deligation  of  common  femoral,  752. 
Deligation  of  humeral,  748. 
Deligation  of  common  iliac,  751. 
Deligation  of  external  iliac,  749. 
Deligation  of  internal  iliac,  751. 
Deligation  of  arteria  innominata,  741. 
Deligation  of  popliteal,  753. 
Deligation  of  radial,  748. 
Deligation  of  subclavian  in  its  first  divi- 
sion, 741. 


Deligation  of  subclavian  in  its  third  divi- 
sion, 743. 
Deligation  of  anterior  tibial,  753. 
Deligation  of  posterior  tibial,  754. 
Deligation  of  ulnar,-  748. 
Diathesis,  lithic,  616. 
Diathesis,  oxalic,  621. 
Diathesis,  phosphatic,  618. 
Diathesis,  scrofulous,  52. 
Diathesis,  cancerous,  57. 
Dislocations,  294. 
Dislocations  of  ankle-joint,  352. 
Dislocations  of  ankle-joint,  compound, 
357. 

Dislocations  of  astragalus,  358. 
Dislocations  of  clavicle,  305. 
Dislocations,  compound,  301. 
Dislocations  of  elbow-joint,  326. 
Dislocations,  general  doctrines  of,  294. 
Dislocations  of  hip-joint,  337. 
Dislocations  of  knee-joint,  349. 
Dislocations  of  lower  jaw,  302. 
Dislocations  of  patella,  349. 
Dislocations  of  radio-ulnar  articulations, 
332. 

Dislocations  of  shoulder-joint,  309. 
Dislocations  of  temporo-maxillary  articu- 
lation, 302. 
Dislocations  of  thumb,  335. 
Dislocation  of  wrist-joint,  334. 

E 

Ear,  affections  of,  866. 
Ear,  superabundance  of  wax,  866. 
Ear,  foreign  bodies  in,  866. 
Ear,  otorrhcea,  866. 
Ear,  thickened  cuticle  of,  867. 
Ear,  polypus,  867. 
Ear,  fungous  granulations,  868. 
Ear,  obstruction  of    Eustachian  tube, 
870. 

Ear,  deafness,  871. 
Ectropium,  861. 
Effusion  of  serum,  16. 
Effusion  of  coagulable  lymph,  17. 
Emphysema,  general,  254. 
Emphysema,  interlobular,  255. 
Enchondroma,  167. 
Enterocele,  552. 
Entro-epiplocele,  552. 
Epiplocele,  552. 
Eutropium,  861. 
Epithelioma,  64. 
Equinia,  148. 
Epulis,  782. 
Erysipelas,  75,  77. 
Erysipelas,  bilious,  82. 
Erysipelas,  definition  of,  77. 
Erysipelas,  erratic,  82. 
Erysipelas,  divisions  of,  77. 
Erysipelas,  oodematous,  81. 
Erysipelas,  periodic,  82. 
Erysipelas,  phlegmonous,  80. 
Erysipelas,  simple,  77. 
Erysipelas,  treatment  of,  83. 
Erythema,  75. 


INDEX. 


Erythema  fugax,  76. 
Erythema,  general,  76. 
Erythema  la>ve,  76. 
Erythema  marginatum,  76. 
Erythema  nodosum, "76. 
Erythema  papulatum,  76. 
Erythema  tuberculatum,  76. 
Exudation  of  coagulable  lymph,  17. 
Exostosis,  406. 
Eye,  affections  of,  821. 
Eye,  extirpation  of,  857. 
Eyelids,  affections  of,  859. 

F 

Farcy,  149. 

Fimbriated  synovial  membrane,  484. 
Fissures  around  anus,  760. 
Fistula  in  ano,  757. 
Fistula  lachrymalis,  864. 
Fistula  in  perineo,  705. 
Fistula,  vesico-vagiiial,  707. 
Fistula,  urinary,  705. 
Fractures,  185. 
Fractures  of  clavicle,  208. 
Fractures  of  cranium,  263. 
Fractures  of  face,  261. 
Fractures  of  femur,  213. 
Fractures  of  fore-arm,  185. 
Fractures,  classification  of,  175. 
Fractures,  simple,  175. 
Fractures,  compound,  178. 
Fractures,  ununited,  181. 
Fractures,  disunited,  182. 
Fractures,  general  doctrines  of,  175. 
Fractures  of  humerus,  197. 
Fractures  of  leg,  243. 
Fracture,  mode  of  union,  175. 
Fractures  of  patella,  235. 
Fractures  of  pelvis,  257. 
Fractures  of  ribs,  252. 
Fractures  of  scapula,  204. 
Fractures,  special,  185, 
Fractures  of  spine,  258. 
Fractures  of  sternum,  257. 
Fragilitas  ossium,  406. 
Fungus  of  brain,  291. 

G 

Gangrene,  35. 

Gangrene,  local  changes  in,  37. 
Gangrene,  symptoms  of,  37. 
Gangrene,  different  forms  of,  38. 
Gangrene,  treatment  of,  40. 
Gangrene,  constitutional  symptoms  of,  37. 
Genito-urinary  organs,  affections  of,  666. 
Glanders,  149. 
Glaucoma,  853. 
Gleet,  671. 
Goitre,  804. 
Glossitis,  802. 
Gonorrhoea,  666. 
Gonorrhoea,  external,  674. 
Gonorrhoea  prasputialis,  674. 
Gonorrhoea,  simple,  666. 
Gonorrhoea,  venereal,  667. 
Gonorrhoea  in  women,  672. 


Gonorrhceal  ophthalmia,  824. 
Grando,  859. 
Granulation,  27,  128. 

HiEMORRHOIDS,  758. 

Hemorrhoids,  external,  759. 

Haemorrhoids,  internal,  759. 

H»mathorax,  256. 

Harelip,  777. 

Head,  injuries  of,  276. 

Hemorrhage,  means  of  arresting,  117. 

Hernia  cerebri,  291. 

Hernia  of  iris,  833. 

Hernia,  551. 

Hernia,  femoral,  587. 

Hernia,  infantile,  586. 

Hernia,  inguinal,  578. 

Hernia,  congenital,  584. 

Hernia,  inguinal,  congenital,  584. 

Hernia,  inguinal, congenital  encysted,  586. 

Hernia,  inguinal,  direct,  582. 

Hernia,  inguinal,  infantile,  586. 

Hernia,  inguinal,  oblique,  587. 

Hernia,  irreducible,  557. 

Hernia,  operation  for,  565. 

Hernia,  operations  for  radical  cure  of  re- 
ducible, 555. 

Hernia,  strangulated,  562. 

Hernia,  strangulated,  operation  for,  565. 

Hernia,  strangulated  by  a  diverticulum, 
594. 

Hernia,  stricture,  569. 
Hernia,  extra -peritoneal  division  of  stric- 
ture, 569. 

Hernia,  intra-peritoneal  division  of  stric- 
ture, 569. 
Hernia,  treatment  after  operation,  577. 
Hernia,  umbilical,  592. 
Hernia,  umbilical,  in  adults,  594. 
Hernia,  umbilical,  in  children,  593. 
Hernia,  umbilical,  congenital,  593. 
Hernia,  ventral,  594. 
Hordeolum,  859. 
Hydrocele,  660. 
Hydrocele  of  cord,  665. 
Hydrocele,  encysted,  of  testis,  664. 
Hydrocele  of  tunica  vaginalis,  660. 
Hydrophobia,  preventive  means,  147. 
Hydrops  articuli,  416. 

I 

Incrustation,  healing  by,  114. 
Inflammation,  1. 

Inflammation,  local  changes  in,  2. 
Inflammation,  results  of,  16. 
Inflammation,  symptoms,  constitutional. 
11. 

Inflammation,  local  symptoms,  5. 
Inflammatory  appearances  of  blood,  12. 
Inflammatory  fever,  11. 
Inflammation,  treatment  of,  43. 
Iris,  prolapse  of,  833. 
Iridectomy,  853. 
Iritis,  839. 
Iritis,  acute,  839. 
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Iritis,  arthritic,  841. 
Iritis,  chronic,  841. 
Iritis,  rheumatic,  84], 
Iritis,  scrofulous,  841. 
Iritis,  syphilitic,  841. 
Iritis,  traumatic,  841. 
Irritable  mamma,  807. 
Irritable  testis,  654. 

J 

Joints,  diseases  of,  409. 

Joints,  scrofulous  diseases  of,  418,  436. 

Joints,  false,  181. 

Joints,  resections  of,  728. 

Joints,  wounds  of,  449. 

Joints,  loose  bodies  in,  451. 

Joints,  hysterical  affections  of,  448. 

Joints,  sprains  of,  449. 

L 

Lachrymal  apparatus,  affections  of,  864. 
Lachrymal  sac,  inflammation  of,  864. 
Laryngoscope,  790. 
Larynx,  792. 

Larynx,  foreign  bodies  in,  79. 
Larynx,  cauterization  of,  793. 
Laryngotomy,  796. 
Leucoma,  831. 

Ligature,  effects  of,  on  arteries,  496, 
Lip,  cancer  of,  776. 
Lip,  restoration  of,  780. 
Lipoma  of  nose,  765. 
Lithic  diathesis,  616. 
Lithotomy,  627. 
Lithotomy,  history  of,  636. 
Lithotomy,  various  modes  of,  636. 
Lithotomy,  results  and  causes  of  death, 
634. 

Lithotripsy,  646. 
Lithotrity,  646. 
Lupus,  815. 

Lithotomy  in  women,  646. 

M  • 
Malakosteon,  402. 
Mamma,  abscess  of,  806. 
Mamma,  cystic  tumour  of,  810. 
Mamma,  excision  of,  812. 
Mamma,  glandular  tumour  of,  808. 
Mamma,  hydatid  tumour  of,  811. 
Mammitis,  acute,  806. 
Mammitis,  chronic,  807. 
Milium,  859. 
Modelling  process,  114. 
Mollities  ossium,  402. 
Morbus  coxarius,  436. 

N 

Njeyvs,  816. 
Nawus,  arterial,  817. 
Narvus,  capillary,  818. 
Nayvus,  venous,  818. 
Nails,  affections  of,  814. 
Nasal  duct,  obstruction  of,  436. 
Nebula,  830. 
Necrosis,  386. 


Neuralgia  periostei,  365. 

Neuralgia  testis,  654. 

Neuroma,  163. 

Nose,  affections  of,  765. 

Nose,  plugging  of,  771. 

Nose,  lipoma  of,  765. 

Nose,  polypus  of,  767. 

Nose,  formation  of  part  of  new,  772. 

O 

Onychia,  814. 
Ophthalmia,  821. 
Ophthalmia,  catarrhal,  823. 
Ophthalmia,  gonorrhceal,  827. 
Ophthalmia,  purulent,  824. 
Ophthalmia,  rheumatic,  836. 
Ophthalmia  tarsi,  860. 
Ophthalmia  pustulosa,  822. 
Ophthalmia,  strumous,  827. 
Ophthalmoscope,  850. 
Ophthalmoscope,  appearances  discovered 

by,  851. 
Orchitis,  acute,  649. 
Orchitis,  chronic,  652. 
Osteo-sarcoma,  408. 
Osseous  system,  affections  of,  361. 
Ostitis,  366. 
Osteomalacia,  402. 
Otitis  interna,  870. 
Otorrhcea,  866. 
Ovarian  disease,  607. 
Ovarian  disease,  modes  of  treatment,  610. 
Ovariotomy,  612. 

Ovariotomy,  various  modes  of,  612. 
Oxalic  diathesis,  621. 

P 

Palate,  fissures  of,  786. 

Palate,  fissures  of,  operations,  787. 

Paracentesis  abdominis,  603. 

Paraphimosis,  678. 

Periostitis,  361. 

Periostei  neuralgia,  365. 

Pharynx,  foreign  bodies  in,  797. 

Phlebitis,  fibrinous,  536. 

Phlebitis,  suppurative,  diffuse,  538' 

Phlebitis,  suppurative,  limited,  537. 

Phlebolithes,  547. 

Phlyctenula,  859. 

Phosphatic  diathesis,  618. 

Phymosis,  678. 

Plugging  posterior  nares,  771. 

Pneumothorax,  255. 

Polypus  of  nose,  767. 

Polypus,  cysto-mucous,  769. 

Polypus,  fibrous,  769. 

Polypus,  767. 

Polypus,  medullary,  770. 

Polypus,  simple,  767. 

Prolapsus  ani,  partial,  761. 

Prolapsus  ani,  complete,  761. 

Prostate,  affections  of,  709. 

Purulent  ophthalmia,  S24. 

Pus,  20. 

Pustule,  malignant,  145. 
Pyamiia,  538. 
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R 

Ranula,  802. 
Rectitis,  756. 

Rectum,  aflfections  of,  757. 
Rectum,  simple  stricture  of,  762. 
Rectum,  malignant  stricture  of,  763. 
Removal  of  upper  jaw,  731. 
Resection  of  joints,  728. 
Resection  of  elbow-joint,  729. 
Resection  of  lower  jaw,  732. 
Resection  of  shoulder-joint,  729. 
Resection  of  wrist-joint,  730. 
Resection  of  hip-joint,  444. 
Resection  of  knee-joint,  734. 
Resection  of  ankle-joint,  736. 
Resection  of  clavicle  and  other  bones,  736. 
Resolution,  16. 

Restoration  of  lower  lip,  781 . 
Restoration  of  upper  lip,  780. 
Restoration  of  part  of  nose,  772. 
Retention  of  urine,  702. 
Retenitis,  838. 
Rhagades,  760. 
Rhinoplasties,  772. 
Rickets,  398. 

S 

Sarcoma,  simple,  161. 
Sclerotic,  auctions  of,  836. 
Sclerotitis,  836. 
Sphacelus,  35. 

Sphacelus,  constitutional  symptoms  of, 
37. 

Sphacelus,  local  changes  in,  35. 
Spina  ventosa,  407. 
Spine,  curvatures  of,  455. 
Spine,  fractures  of,  258. 
Sprains,  449. 
Staphyloraphy,  787. 
Strabismus,  857. 
Stricture  of  rectum,  762. 
Stricture  of  urethra,  692. 
Stricture  of  urethra,  permanent,  692. 
Stricture  of  urethra,  spasmodic,  700. 
Stricture  of  urethra,  congestive,  701. 
Stricture  of  urethra,  modes  of  treat- 
ment, 694. 
Stye,  859. 

Sutures,  different  kinds,  124. 

Synovial  membrane,  fimbriated  disease 

of,  425. 
Synovitis,  acute,  409. 
Synovitis,  chronic,  413. 
Synovitis,  scrofulous,  418. 
Synovial  membrane,  brown  degeneration 

of,  425. 
Suppuration,  20. 
Suppuration  in  bone,  369. 
Syphilis,  679. 
Syphilis,  local,  679. 
Syphilis,  constitutional,  684. 
Syphilis,  primary,  679. 
Syphilis,  secondary,  684. 
Syphilis,  tertiary,  688. 
Syphilis,  use  of  mercury,  689. 
Syphilization,  691. 


T 

Tactus  eruditus,  23. 

Talipes  calcaneus,  488. 

Talipes  equinus,  474. 

Talipes  valgus,  487. 

Talipes  varus,  481. 

Testis,  affections  of,  649. 

Testis,  cystic  sarcoma  of,  657. 

Testis,  encepbaloid  cancer  of,  658. 

Testis,  fibrous  tumour  of,  656. 

Testis,  encysted  hydrocele  of,  665. 

Testis,  excision  of,  660. 

Testis,  irritable,  654. 

Testis,  neuralgia  of,  654. 

Testis,  scirrhus  of,  659. 

Testis,  scrofulous  disease  of,  655. 

Tetanus,  152. 

Tonsils,  affections  of,  789. 

Tracheotomy,  objects  and  modes,  796. 

Trass,  use  of,  553. 

Tumours,  160. 

Tongue,  affections  of,  802. 

Tongue,  inflammation  of,  802. 

Tongue,  hypertrophy  of,  803. 

Tongue,  excision  of,  804. 

Throat,  affections  of,  792. 

Throat,  application  of  nitrate  of  silver, 
793. 

Tubercle,  51. 

U 

Ulcers,  29. 

Ulcers,  arrangement  of,  29. 
Ulcer,  gangrenous,  34. 
Ulcer,  healthy,  29. 
Ulcer,  indolent,  31. 
Ulcer,  inflamed,  33. 
Ulcer,  phagedoenic,  34. 
Ulcer,  sloughing,  34. 
Ulcer,  sloughing-phagedsenic,  35. 
Ulcer,  weak,  30. 
Upper  jaw,  removal  of,  731. 
Urethra,  stricture,  692. 
Urethra,  sites,   forms,  various  kinds, 
692-702. 

Urethritis  in  membranous  portion,  674. 
Urinary  calculi,  623. 
Urinary  fistula,  705. 
Urinary  abscess,  704. 
Urinary  extravasation,  704. 
Urinary  fistulae  in  the  female,  707. 
Urine,  retention  of,  702. 

V 

Varicose  aneurism,  535. 
Varicose  veins,  546. 
Varix,  542. 

Varix,  treatment  of,  546. 

Varix,  aneurismal,  534. 

Veins,  diseases  of,  536. 

Veinstones,  547. 

Veins,  entrance  of  air,  547. 

Vesico-vaginal  fistula,  707. 

Virchow  on  cellular  pathology,  172. 
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W 


Warts,  677. 

Windpipe,  affections  and  operations, 
Wounds  of  abdomen,  598. 
Wounds  of  brain,  292. 
Wounds,  classification  of,  113. 
Wounds,  contused,  131. 
Wounds,  dissection,  144. 
Wounds,  gun-shot,  135, 


794. 


Wounds,  incised,  116. 
Wounds,  lacerated,  130. 
Wounds,  poisoned,  143. 
Wounds,  punctured,  132, 
Wounds  from  bites  of  serpents,  149. 
Wounds  from  stings  of  insects,  148. 
Wounds,  treatment  of,  117. 
Wounds,  treatment  for  adhesion,  117. 
Wounds,  treatment  for  granulation,  128. 


THE  END. 


ERKATA. 


Pago  793,  line  23,  omit  the  comma  after  whalebone. 
795,  lino  11  from  bottom,  for  on  read  and. 


